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SYMPOSIUM OiV CLINICAL ADVANCES 
IN SURGERY 
FOREWORD 

It has been a revered practice of these Clinics to present symposia 
o! papers from leading surgical centers wherein surgical technic is 
featured 

In preparation of this issue a deliberate elTort has been made to 
emphasize original contributions on a variety of subjects of interest to 
the practicing surgeon To be sure, the strides that ha\e been made 
m recent decades have been by those seeking challenges solved first 
in the hboratory and only later m the operating room May these be 
judged b) such accomplishments as fit the members of a profession 
devoted to advancement 

Kaju. Meyeh, M D 
Coj\suIttng Editor 






ACUTE INTUSSUSCEPTION IN INFANTS ANT) CHILDREN 

An Analysis of Ninety-fi\e Casts in the Cook Counly 
ClitldrcnV Hospital 


Harry A Oberiieiaian, M D , F A C S • and John B Condon, M D t 

Durdsc the twenty one year period from 1925 to 1945 inclusive 
there were ninety five patients with acute intussusception admitted to 
the Cook County Children s Hospital among a total of 141,580 admis 
sions It IS our purpose to present an analysis of these ninety five cases 
(Table 1) and to compare our results with those of similar institubons 
both m tlus country and abroad It is common knowledge that acute 
intussusception is the most common cause of intestinal obstruction in 
infants and children and also the most serious This is clearly reflected 
by the high mortality rates shown in the many excellent reports on this 
subject We hope that our studies will, as all others have, contribute 
sometlung to lower this discouraging mortality rate At the same time 
we are encouraged by the progressive lowering of the mortality rates 
by improved methods of treatment over the years in the various insti 
tutions (Tables 2 and 3) 


ETIOLOCY 


In considering the cause of intussusception one is impressed with the 
stnkmg absence of demonstrable causative factors Ladd and Gross* 
found no cause in 95 per cent of their patients, Hogg and Donovan^ 
found none in 83 per cent, and in our senes no cause was found in 82 1 
per cent Age, sex, seasonal variation, dietary changes and perverted 
penstalsis are invanably mentioned as relative causabve factors 
Fiske** considers perverted penstalsis to be due to incoordinabon of 
the autonomic nervous system at the ileocecal region where a dual 
sympathetic and parasympathetic supply gives way to a single sym 
pathetic control 

As to age (Table 4) 68 6 per cent of the patients in our senes were 
under 1 year, of which 60 6 per cent were under 9 months and 36 3 per 
cent under 6 months 20 2 per cent were between 1 and 2 years, 9 per 
cent behveen 2 and 3 years and 2 p^r cent were 3 years old or over 
Theyoungesl was 2 weeks old the oldest 15 years TTiese figures com 
pare favorably with those reported by the various authors in Table 2 
There were sixty five males and thirty females a ratio of two to one 


Professor of Surgery Loyoh University School of Kfedicine Senior Attend 
>ng Surgeon and Direelor of the Department Merev Hospital Loyola University 
v-unics Attending Surgeon Cook Cminty Ifosp tal Chiengo 

t Instructor in Surgery Lovok University School of Medicme, Chicago 
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( fable 1) As to race there \vere forty six white, forty five Negro and 
in four instances the race was not menboned 


TABLE 2 — ILLUSTTIATING THE PBOCBESSIVE LO^\ERING OF MORTALITY 
BY IMPROVED METHODS OP TREATMENT IN SOME OF THE LEADING 
CHILDREN S HOSPITALS HERE AND ABROAD 




Prrioda of 
Observot on 

No of Cues 

Mortslily 

Per Ceot 

Loodoa llosn Chldrcng 
Divis on 

Pema and LJndeay 

l9(U-«8 
190^14 
19IS 20 

138 

149 

113 

400 

49 2 

27 S 
"6 6 

34 73 

GuyiHogp London 

Close* 

1901-1' 
1919 27 

131 

106 

237 

40 0 

20 0 

SS 4 

Pb jodHph 4 Childna « 

Bmira* 

Robbioa* 

I91S-24 

I9'l-3l 

31 

31 

68 

64 5 

33 3 

49 2 

8 dney, AuateMia Chd 

d>«D'( Iloap 

Clebbe* 

II p.i«y* 

mi 

19J7 

141 

142 

286 

32 0 

4 9 

19 0 

Now Haven C ty lloap 

Gordoo 

1917 27 
I9'« 36 

28 

S' " 

6 23 

23 

Beaton CkUten* Hotp 

Lsdd andOcnai^ 

19*8 3' 
1933-39 

S82 

90 

112 

481 

37 0 

14 0 

12 3 

26 9 

KroTipnnavaaoD Lou m a 
VardanaUlt Stoobholni 

Nyborg* 

1930-34 

I93S-41 

21 

81 

IDS 

17 0 

5 0 

3 

Cncinnat G»l C nc n 
Dsb Ch Idreo $ lloip 

Gibbs and Seiion • 

lO'? 37 
1937-12 

' 36 

36 

92 

41 6 

8 3 

30 4 

Ch-Mr«Q.Mcmor al ilotp 
Clucaao 

Must 

1933-43 

103 

16 1 

BabM Iloap New York 

BoUiug* 

Hogg sod Donovan* 

19'3 

mr-is 

SO 

123 

173 

10 0 

13 0 

21 S 

Cook Ounly Ch Idrrn ■ 
llosp Ch caao 

Oberhelmsn and Coodoa 

19'S-31 
193' 36 
1939-ij 

13 

IS 

68 

53 8 

16 6 

13 2 

19 1 


As to seasonal tariat '* 
out the months of the ^ 
^nd late summer mon 
cnble f-ictor, the high* 
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TABLE 3 — THE ^SCIDE^CE OF lNTU«SLSCEmON ACCOBBrnC TO SEX A>D 
The mobtality periods or se\en years eaqi 



TABLE 5— THE A^ATO^ttC rATHOLOCiC, FINOrNCS FOUNt) AT SUHGERY 
CONSIDERED AS DUtONSTRABLC ETIOLOGICAL FACTORS 


Findings 


No cause 

Meckel a divuticulum ^ 

Mesenteric glands 

Congenital malTonnaCKin of mes<k 

lDt»tma) polyps 

Adhesive bands over front of termi 
oal ileum 

Inverted appendiceal stump 
Aberrant pancreatic tissue 

Swallowing of ounce lurpenlioc 




Total 













8 IIAHn\ A. 0»(7tl»LMAN, JOILS B COSIXIN 

In tlie records of sc\entci*n patients (Tabic 5) tlicre was some cause 
mentioned for the intussusception In six patients a MecVcl’s dncrticu- 
lum (Fig 1) was found, in three enlarged mesenteric lymph glands 



intussusception 
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fotu" patients, one had an adhesi\e band passing over the front of the 
terminal ileum, another had a nodule of aberrant pancreatic tissue’® 
m the ileum (Fig 3), a third had a recently invaginated appendiceal 
stump (Fig. 4) and the fourth ^vas reported to have swallowed 
^ ounce of turpentine on the day before the onset Further reference 
to some of these cases will be made subsequently No mention was 
made of intestinal lymphoid hyperplasia or mobile cecum 

SIGNS AND SYMPTOMS 

The patients comprising our series were for the most part healthy 
robust children The onset of s>mptoms was acute, characterized by 
cramping pam, vomiting bloody stools and usually a palpable mass 
About 50 per cent had some sign of abdominal distention and over 30 
per cent were admitted in shock or impending shock Except in those 
pabents who had been ill for several days the temperature, blood pic- 
ture and urinary findings were within relatively normal limits 


TABLE 6 —RELATIVE FREQUENCY OF CARDINAL SYMPTOMS OF 
INTUSSUSCEPTION 


Symptoms 




Vomit ifig 

S9 

3 


Pftta 


8 


Bloody stool 

Palpible mass 

82 

12 

14 







3t* 




• Thirteen patienU mth obstruclioo were m shock oO admisstoo. 


The symptom most frequently recorded in our senes was vomiting 
( Table 6) This occurred in eighty nine pabents and in eight the vomit- 
ing was reported as projectile Gordon’ reported the vomiting as pro 
jectile for his entire series of forty t%vo pabents In four patients ill for 
in 0 days or more the vomihng was fecal and in another it m as bloody 
Pam cramplike in chiracter, was present m eighty four patients and 
usually preceded the Vorruting Between the paroxysms of pam some 
or the children appeared entirely well It will be noted that five 
pabents who \omited had no pam Musd” calls attenbon to the pres 


oiupLi, oil me gloied finger of the examiner, or following an enema 
In most instances blood did not appear before twehe to suteen hours 
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In f}»e record* o/ scicn^ccn piticnts (Table 5) there « a* some cause 
mentioned for the intussnsciption In s« patients a MecVcl's dncrticu- 
Iiim (Fig 1) was found, in tliree enlarged mesenteric Ijinph glands 



Fig 3 —A nod<i1« of aberrant pancreatic twsu* fonning the apex of an 
intuaruscvption 



were renorted in two a congenital roalformatiOD of the mesocolon was 
rtesmhed in two pedunculated pol>-ps were noted, one m the distal 
Jeummd the other lo the srgmoid colon (F.g 2) 01 the remainmg 
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the remaining twenty one shock undoubtedly was initiated by the sud 
den onset of severe pain and vomiting As a matter of fact we feel that 
shock or impending shock as an early symptom is not adequate!> 
stressed in the literature Ladd and Cross* reported shock in 10 per 
cent of their pabents In this same connection these authors stress 
hstlessness another notable sign that is often unrecognized In our 
senes this symptom was apparently not appreciated Since it received 
Only scant mention 



DIAC^OSIS 

‘"'"“““fp'*™ 'VM rorrecUy made in all but 

t«o^£ a,"aWe ^aSed 

made m sixty IWe palienls Sd „ h™wrmasse““ e naT^bf" n”” 
nosis was further aided jn lh.rfv R«- Jk T ® 
either a scout Elm or barium c2na '’5 

ciicuia jne barium enemas were used 
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after the onset of pain The blood was usually of the "currant jelly” 
type so aptly designated by Montgomery** 

Palpable masses w ere found in seventy seven patients or 81 per cent 
in fourteen patients no masses were palpable and m four none was men 
tinned Figure 4 represents n regional diagram of the various locations 
of the masses and the incidence of ihcir occurrence m these locations 
Ladd and Gross* reported the presence of palpable masses in 84 per 
cent Tlie mass is oval movable as a rule and moderately lender It 
may shift its position in the abdom^ i in the course of a few hours In 
five of our patients with bloody stools no palpable mass was felt Sub 
sequent surgery howcaer confirmed tlic presence of a mass In the 



F g 5 —Illustrating th« ftequmey of locaboo of palpable masses 

presence of distention or ripdity much difficulty is encountered in 
palpating a mass Evidence of this is quite striking inasmuch as twelve 
of the ei^teen patients without a palpable mass had signs of intestinal 
1 . — « „ 1 lb® mass 1 nder either costal mar 


aatienls In nine 
r hours while in 


^ ^ -ij-d after tweat, 

four hours Thrs indicates that obstructne signs need not necessarily 

'’'orthX^’tmrpa'ienB” shtmmS of jl-ock or impend ng 
shock on aSnVsion ftirteeo had STgos o£ intestinal obstruction also In 



ACUTE IKTUSSUSCEPTlO'l & INFANTS AND CKLDBZN 


13 


program for this condition, it is essaitial that such a program be 
under the joint supervision of the pediatrician and the surgeon 
Usually the patients are dehydrated from vomiting and lack of fluids, 
and require a restoration of fluid md electrolyte balance This is ac 
complished by the admmislration of fluids parenlerally, using 5 per 
cent glucose in either saline solution or distilled water, and if the 
patient is critically ill plasma and blood transfusions are administered 
In infants under 1 year a cut down at the ankle is made and a cannula 
inserted for slow continuous drip until adequate flmds are retained 
orally In children over 1 year the veins are larger and usually veni 
puncture permits adequate fluid administration If no veins are avail- 
able the subcutaneous route and the so called rectal drip or both will 
provide ample fluid intake In addition to administering adequate 
fluids, we have of more recent years employed a Levm tube to keep 
the stomach and upper mtestine decompressed by continuous Wangen 


TABLE 8 — TYPES OF INTUSSUSCEPTION POUND AT SUBGERY AND TIIEIB 
MORTALITY 


Types 

No Cases 

Deaths 

Alortality 
Per Cent 



12 

18 7 


8 

1 

12 5 


4 

0 

0 0 


4 

0 

0 0 

Appendico-cecocotic 

1 

0 

0 0 

None found aUcady reduced 

3 

0 

0 0 

Type not meotioned 

4 

3 

75 0 

Total 

88 

.s 

18 1 


ctppn I 'TL r » Un 1 tL I 


vve hive discontinued the use of morphine entirely in infants and use 
it only occasionally in children 

Anesthesia.— Edier anesthesia, the open drop method, was used in 
seventy of the eighty eight operations, and is clearly the anesthesia of 
choice In ten patients ether was necessary as a supplement to local 
anesthesia, which was used in eleven patients In one patient cyclo- 
propane, and in another vinyl ether, was used In five patients the 
type of anesthesia was not menboned It is essenbal that complete re 
be obtained because the intussusception may be located a con- 
siderable distance from the incision 
Incision — Contrarj to the principle that abdominal incisions should 
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mainly for diagnostic rather tlian therapeutic purposes, e\en though 
an occasional intussusception was reduced by the enema A 
roentgenological picture is seen in Figure 6 As to the t«o patients in 
whom tlie diagnosis was inconecU> made clinical!}, one was treated 
for infectious diarrhea and died Autops} later disclosed an acute m 
tussusception In the other patient the prcopcratwc diagnosis was a 
pelvic abscess which pro\ed at surgery to be mtussuscephon 

TOEATMEVr 

KohMthstanding the commendable o\cr all mortalit} rates of flips 
le}-® and of Nyborg® who employed hydrostatic and aerostatic methods 
combined svath surgery when necessary, most of us consider acute in 
tussusception an emergency surgical disease Tins view is based (1) 
on the uncertainty of complete reduction with hydrostatic pressure 
in which delay would be serious and (2) on the danger of causing 
o\erdistention and rupture of an already damaged bowel 

When we group our senes mlo nonoperatne and operative groups 
we do not mean that the reduction of the intussusception in the non 
operatise group was so planned but that there was no other alter 
nabse 


TABLE 7 —INTUSSUSCEPTION AT COOK COUNTS attLt>RE.N 8 HOSPITAL 
19SS.l»i6, TIIE E.NTIRE SERIES A.NO a COSIPSIIISON OF TOEmiENTS 


Treatment 

No Casca 

No Treated 

Deelhi 

Mortality 

1 er Cent 

^ouurmca) 

Surreal 

to 

8.* 

11 

B8 

3 

16 

18 2 

Totals 

9^ 

t 99 

J9 I 

19 1 


Nonsurgicfll/i/ Treated Group— Theie were ten patients (one suffer 
mg a recurrence) in the oonsurgical group (Table 7) Two patients 
were monbund on aSmission and died seaeral hours later In another 
natient the intussusception had reduced spontaneously In slx patients 
the intussusception avas reduced by means of a barium enema which 
was used as a diagnostic aid but brought about recovery In the last 
oabent the chnical diagnosis of infectious diarrhea was wong At 
autopsy an acute unreduced jntussuscepUon was found The mortality 

Treated Croup -In the surgically treated group there 
were ighty Eve patients repre«ntog eighty eight operations with a 

m^ahty of execute successfully a surgical 
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ously invaginated appendiceal stump was the apex of a recurrent in- 
tussusception. four days later. On the other hand, Peterson” feels that 




appendectomy should be performed in all ileocecal intussusceptions. 
In one patient (Fig. 2) a polyp of the sigmoid was the apex of a sig- 
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be made over the pitliologic viscus. In intussusception, a migratory 
[esion, the incision should always be made in the right lower quadrant 
This 1 $ where the intussusception invariably takes its ongin and, re* 
gardless of its migration, it is where its reduction terminates In our 
senes a relabvely long nght losxcr rectus incision was made to permit 
exploration of the other quadrants of (he abdomen The incision 
through the peritoneum must be made with caution because in forty 
patients of our series there was evidence of intestinal obstruction 
The various types of mfussusception found at surgery and their fre* 
quency are presented in Table 8 Over SI per cent occuned at the 
junction or m the region of the junction of the ileum and cecum (Fig 
7, B and Fig 8 A and B) The nomenclature for tins group is fre- 
quently confusing because of the various combinations that may occur 



Fig 7 —A lleo-lleal and B deo-cecal intussusception 

Few mtussusceptions occurred in the ileum alone ( Fig 7 A) or in t 
colon alone (Fig 9) In lliree patients the intussusception was fou 
reduced at the tune of surgery This may occur as the result of 
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postoperative Care —Postoperative care is considered as important 
as the surgery itself The routine employed in the preoperative phase 
IS earned over into the postoperative phase Fluid and electrolyte bal 
ance must be maintained Plasma and blood transfusions are especially 
indicated on the day of surgery and again on the third or fourth post 
operative day when hypoproteinemia so often develops Postoperative 
distention must be controlled by continuous suction until evidence of 
bowel funebon has returned At this time fluids and foods may safely 
be 'idministered orally Penicillin, the sulfonamides and vitamins are 
roubnely used and have proven helpful 
Recurrences —In our senes there were four recurrences in three 
pabents In one patient the first intussuscephon was reduced by a 
banum enema but recurred one week later at which time reduction 
was made by operation In the second patient the first intussuscephon 


TABLE 10 — ANALYSIS OF OPERATIVE PROCEDURES iN THE RESECTED GROUP 


Type of Operation 

Number 

Recovery 


Mortality 
Per Cent 

Lahey Mikulicz 

6 

3 1 

3‘ 1 

SO 0 

EeaecUoa of ileuia ptuoaev anasto- 
mosis 

S 


3 

SO 0 

Primary resection of cecum and 

j 


1 

0 

0 0 

SborKircuitiDc only 

Resection of Afeckel a divctlicutum 



0 1 

0 0 

1 

1 1 

0 1 

0 0 

Totals 

14 

1 

8 

6 

43 8 


* Two died on the operating table 


was reduced by operation and at the same time an appendectomy was 
performed (Fig 4) Four dajs later the second intussuscephon oc 
curred and at surger> the mvagmated appendiceal stump was found 
to be the apex of the intussusception In the third pabent the first in 
tussuscepbon was reduced surgically Slx months later a recurrence 
developed which was reduced by barium enema Three weeks later a 
second recurrence developed which was then reduced surgically At 
this time 3 Meckel s diverticulum was found This was probably the 
cause of the recurrences in the third patient 
Moriahty Factors —Our overall mortality for the ninety five pa 
lients was 191 per cent (Table 7) Of the nineteen who died three 
were moribund on admission md no surgery was considered five died 
on the opCTating table eleven died within thirty hours postoperabvely 
from shock and four died in less than five days from toxemia and een 
erahzed pcntonitis ^ 
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moidorectal intussusception ^\hlch had presented itself at the anus 
Tlirough an nnal speculum the poI)p uas excised and the intussuscep 
tion reduced b) digital manipulation 

Resections —In fourteen patients the intussusception was either 
irreducible or the bowel wall was be)oud \nbilit> after reduction 
Tliese patients required resections Peterson'* reported Uie first suc- 
cessful resection of an intussusception The Mnous methods of resec- 
tion used m our senes nre shown in Tabic 10 It is ilifBcult to state i 
method of choice because an> t)-pc of resection m such critically ill 
infants carries an exceedingly higli mortality \lc feel that when an 
infant survives resection survival is due far more to the betfir general 
condition of the patient tlian to any merit one opirative procedure 
may have over the other When resective methods arc contemplated 
we feel tint Uie level of the irrcihicihle lesion should dictate the 


TABLE 9 — THE WRIOUS OPERVTIVE ProCEOUnES IMPLOVEO VM* THE 
vronTtury rv tjif suBciciiAa rremo rnoLT 


cal I'roerdtircs 

No Cases 

Dtnths 

Mortal iy 

1 er Cent 

, . — 1 

3 

» 

0 0 


»9 

6 

10 3 


3 

I 

33 3 



t 

16 6 


1 1 

0 

0 0 

Polyp 1 (tatod at rectum 

1 1 

0 


laformation not given 



100 0 

Bevectiona 


6 

42 6 

Totals 

68 1 

16 

16 2 


method For tliosc requiring resections of the treum and terminal 
ileum die Lahey Mikubcz exlcnonzalion procedure is our method of 
choice Sux patients in our senes had resections by tins method with 
three deaths of winch two occurred on the operating table For those 
requiring resections of the ileum only^ve feel that primary resection 


Mia" the proetdute appera to luve ii 
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Postoperative Care.— Postoperative care is considered as important 
as the surgery itself The routine employed in the preoperative phase 
IS earned over into the postoperative pliase Fluid and electrolyte bal- 
ance must be maintained Plasma and blood transfusions are especially 
indicated on the day of surgery and again on the third or fourth post 
operative day when hypoproteinemia so often develops Postoperative 
distention must be controlled by continuous suction until evidence of 
bowel function has returned At this time fluids and foods may safely 
be administered orally Penicilli n, the sulfonamides and vitamins are 
routinely used and have proven helpful 

Recurrences.— In our series there were four recurrences in three 
patients In one patient the first intussusception was reduced by a 
barium enema but recurred one weelc later at which time reduction 
uas made by operabon In the second patient the first intussuscephon 


TABLE 10 — ANALYSIS OF OPERATIVE PROCEDURES IN THE RESECTED GROUP 


Type of OperaUoo 

Number 

Recovery 

Deaths 

Mortality 
Per Cent 


6 

3 

3« 

50 0 

Keaectioa of iteum primary anasto- 





mosia 

S 



60 0 

Pnmary resection of cecum and 










Short-circuitiDK only 

Resection of Nleckel s diverticulum 

1 1 


0 

0 0 

1 

1 

0 

0 0 

Totals 

14 

8 

6 

42 5 


* Two died on the operating table 


was reduced by operation and at the same time an appendectomy was 
performed (Fig 4) Four days later the second intussusception oc 
curred and at surgery the invaginated appendiceal stump was found 
to be the apex of the mtossusceplion In the tlurd pabent the first m- 
tussusception was reduced surgically Six months later a recurrence 
developed which was reduced by banum enema Three weeks later a 
second recurrence developed which was then reduced surgically At 
thtf bme a iXfeclels divcrbculum was found This ^vas probably the 
cause of the recurrences in the third patient 
5forta!ity Factors.— Our overall mortahty for the ninety five pa- 
tients was^ 19 1 per cent (Table 7) Of the nineteen who died three 
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Complication# —There were complications encountered in only 
nine patients of our scries treated surgically These N\ere as folIo\vs 
three viscerations three cases of bronchopneumonia t\\o wound infec- 
tions and one intestinal obstruction AH nine patients recoserccl 

DUILVTION OF SYSIPTO^tS 

The duration of symptoms is unquestionably the greatest single fac- 
tor responsible for the high mortality rate Tlus is shown most con 
vincmgly in our senes in Table 11 The mortality rose from 2 3 per cent 
for the first day to 15 7 per cent for tl e second day and to 40 per cent 
for the third day Tliese figures are in conformity with those reported 
by many authors Gordon^ howc\er takes etception to this view In 
lus series of forty two patients with an average symptom penod of 
thirty su hours he feels that the mortality was not appreciably af 
fected by the symptom bme factor because some deaths occurred even 
though operation was early 


TABLE VI — MOnTAUTY BASED ON DURATION OF SY3IPTOSIS 
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shock IS the result of dehydration toxemia and intestinal obstruction 
response to treatment often fads 

The mtussuscepuons (Table 8) sustaining the highest mortahty in 
our senes 18 7 per cent were in the ileocecal region and those yield 
mg the lowest mortahty occurred in either the ileum alone or colon 
alone Gibbs and Sutton*® on the contrary found the highest mortahty 
in the “ileo deal group and tlieir lowest in the “ileocecal group 
According to Ladd and Gross* the farther the mass had progressed 
toward the anus the higher was the mortality This was not borne 
out in our studies In our series the level to which the intussusception 
had advanced bore no constant relationship to mortality If we use 
Figure 5 which shows the frequency and location of palpable masses 
m seventy sue pabents and accept them as intussusceptions then we 
find our lowest mortality of 105 per cent in the left lower quadrant 
group followed by 11 1 per cent each for the left upper and right 
lower quadrants 20 per cent for the epigastric group and the highest 
207 per cent for the right upper quadrant group These mortahty 
rates might vary somewhat d the locations of the intussusceptions of 
the nineteen patients ^vlth no palpable masses of whom six died were 
known and distributed accordingly We however feel that the mortal 
ity rates would not be appreciably altered Obviously then we cannot 
conclude that the further the intussusception had advanced the hi^er 
IS the mortality In support of this we might add that m two of our 
pabents the intussusception had appeared at the anal orifice Botli 
recovered after surgery 

The only explanation we can offer on the basis of our studies is that 
regardless of the location of the tntussvsccpiion it ts the duration of the 
symptom period that detertnmes the mc^alUy Our stabsbes further 
show that the distance the intussuscepbon has progressed is not neces 
sanly related to the duration of the symptom as is often assumed To 
illustrate this Ending we note that the patients with intussusceptions 
jn the epigastric region had a mortality of 20 per cent and an average 
symptom period of 49 7 hours The patients with the lesion in the left 
lower quadrant had a mortality of 10 7 per cent and an average symp 
tom penod of 25 1 hours Therefore we cannot state that &e more 
caudad the intussusception the longer the symptom period 

Is Meckel s diverbculum a mortality factor in intussuscepbon? It 
was found in six patients four of whom required reseebon In two pa 
ben'is ^ne deum and cecum w ere resected with death lollowng m both 
cases In a third the segment of ileum bearing the intussusception was 
resected \nth an end to end anastomosis followed by recovery A 
fourth patient had a resection of the diverticulum only followed by 
recovery In the fifth and sixth pabents simple manual reduebon only 
was required One of these tiabents died and one recovered Tliere 
were three deaths and three recosenes a 50 per cent mortality This 
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result slious Mccktls dj\crticuluin to be a sigtiiGcaot mortabt} 
/ictor 

The mortaht) among the fouitcen patients comprising the resected 
group \s as 42 8 per cent Perrin and Lindsaj ' reported forty nine resec- 
tions in 1921 with a rriortahtj of 81 6 jwr cent Uoodln]!'* in 193S had 
sit cases requiring resection svifh a 50 per cent mortality In forty three 
resections b> Ladd and Cross' Hurt) three patients died, etliibiting a 
mortality of 767 per cent, ami in 1910 Hogg and Donovan'* reported 
a mortalit) of 53 per cent in nine resections It is encouraging to see a 
gradual reduction in niortihtj througliout the counfrj by means of 
lmp^o^ ed surgical tccbnic and judgment better preoperative and post 
• • * and paren 

and whole 
itimins Bj 

Mrtue of these modem advances there have been but three deaths 
among tJie last fortj five patients with n mortalitj of 06 per cent It 
maj be stated again tJial no matter how up to date our facilities maj 
be for the treatment of intussusception we hi'o no means as >ct bv 
which uc can successfully combat i long symptom period 
sujnuni -4Ni» co>cLiisio>s 

J Tills study represents on analysis of ninety five infants and clul 
dren admitted to the Cook County Childrens Hospital for acute mtus 
susception during i twenty -one year period (1935 to 1945 inclusive) 
and is tJie first comprehensive study of its kind from this hospital 

2 A comparison in table form has been made of the mortality rates 
of intussusception for a number of (he leading childrens hospitals 
at the same time shovving (he progressive lowering of the mortality 
rates in "Period of 1 ears" as improved means of therapv become avail 
able 

3 Our senes has contributed no more than those of many otlier 


vn 17 ^ c®"* some cause was uieuuyiieu Vietxeis uiverotuiuiii 

heinc noted six tiroes 

fi The most frequent symptoms was vomiting followed in order by 
cam arf the preseere of Wood) sImIs '" >«>• «'■« patient, tlie 
1 ^ evniTitem triad was present Palpable masse, were felt in 

sewn patients SiSnS of mtestinal obstruction rveio present 

forty 
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7 Correct clinical diagnosis was made in ninety three of the ninety 
five patients largely on the basis of symptoms and physical findings 
Only thirty five patients had some form of x ray studies and these were 
largely among the earlier pabents m our series 

8 We consider acute intussuscepbon to be primarily a surgical 
emergency, nohvithstandmg the success some authors have obtamed 
by hydrostatic methods Furthermore acute intussusception is best 
treated when it is made the joint responsibihty of tlie pediatrician and 
the surgeon 

9 Eighty five patients had eighty eight operabons performed by 
twenty seven different surgeons Fourteen surgeons performed one 
each 

10 Ether anesthesia was used in seventy of the eighty eight pabents 
and IS the anesthetic of choice In ten pabents it was used as a supple 
ment to local anesthesia 

11 By far the majority of intussusceptions occur at tlie ileocecal 
junction and in our senes this type was associated \vi\h the highest 
mortality rate 

12 The greatest single factor responsible for the high mortality rate 
w-is the durabon of symptoms especially when associated with signs 
of intestinal obstruction 

13 In our senes the distance to which the intussusception had ad 
vanced was not determined necessarily by the duration of symptoms 
nor was the mortality necessarily determined by the distance to which 
the intussuscepbon had progressed 

14 Resections resulted m a mortality rate of 42 8 per cent for the 
fourteen patients requiring rescebon This rate is considerably lower 
than those reported by most authors 

15 We recommend the Lahey Mikulicz reseebon method when the 
terminal ileum and colon require resection but for segmental resec 
tions of 1 eum alone a primary end to end anastomosis seems pref 
erable Wc also believe that the short circuiting operabon has defoiite 
merit 

16 Models d.sctl.cul™ js a doBmte mortality factor to be reck 

oned «.ll. as .od.catcd by the fact that four of tlie sit patients ™tl, 
Meckel s dwcrticuliim requued resections ^ 

17 ^e ficlors awoimtmg for recurrences in our senes consisted of 

,ZZ^c^UoT .n operations for 

19 The greatl> improved preoperahve operabve nncf«a^ . 
program m ihe more recent jears his been of 
progressive!) lowering the roortahtj rate but if the 
fortv emht liours or more such a ^ " 
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20. The surpcal mortality rate for the t\\ent>’-one jcar period was 
18.2 per cent, but for the last forty-fi%e patients in our scries the mor- 
tality was only 6 6 per cent 
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SUPPURATIVE aiOLANGITIS 
Warren H Cole, M D , FA C S * 

INTnODUCnON 

Suppurative cbolangibs may be defined briefly as an infection of the 
bile ducts In most cases it probably starts in the extrabiliary bile ducts, 
but tends to proceed upwards into the bver, particularly if there is ob 
stniction to the flow of bile As a matter of fact, suppurative cholan 
gitis rarely occurs except when obstruction exists As will be discussed 
later, the great danger associated with suppurative cholangitis is the 
development of multiple liver abscesses which are serious and represent 
a threat to life Because of this danger, there is usually mdication for 
immediate treatment, as discussed later, although on many occasions 
the patient has sporadic chills which may be followed by intervals of 
freedom from symptoms 


ETIOLOC) 

The most common bacteria producing the infection are Eschenchia 
coll, streptococcus and staphylococcus As a matter of fact, the infec- 
tion is usually of a mixed type, although cultures taken at various in 
tervals may not reveal all three of these bacteria at the same hme 

As stated above, the infection rarely develops unless obstruction of 
the bile duct is present 

1 Stone m the common duct is no doubt the most common type of 
obstruction giving rise to suppurative cholangitis However, it is the 
one type which may clear spontaneously, largely because of the ball 
\alve action of the stone The obstruction is not complete and persist- 
ent as it IS in most other obstructions, such as carcinoma of the head of 
the pancreas Nevertlieless, surgical treatment, as discussed later, is 
usually indicated as emergency treatment 

2 Carcinoma of the pancreas is not recognized as being a common 
cause of suppurative cholangitis but I have recently seen several cases 
in which this lesion was the eliologic factor 

3 Stricture of the common duct almost always gives nse to suppura 
tive cholangitis sooner or later Hiere may be fluctuations in mtemity 
of the infccuon dependent upon variation m the degree of obstruction 
The duration intervening betas ecn onset of development of obstrucUon 
and cholangitis is no doubt dependent u pon the question as to whether 

‘'"■"""V "( in.no.. Col 
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or not an antecedent jnfeetjon was present If for example infection 
was present in Uic biliary s>stem including the common duct the 
lesion would no doubt develop at an carl} date following development 
of obstrucLon Usually the stricture is sccondirj to traumi sustained 
It operation on the bdiar> tract On a few occasions it appears tliat 
there is an unusual tjpe of inflammitor) reaction wluch we might 
designate as ohlttcratuc r/to/angifu wluch can produce serious ob 
struction resulbng in suppurative cliolangitis It is possible that on 
some occasions an abscess ma) develop postojx:rativcly about the 
duct thus giving rise to a sinous inflammation m the wall Such a 
mechanism would appear to be the most ]ilcl> ctplanation of the so- 
called obliterative cholvngitis 

Congenital cjstic dilatation of the common duct ma) give rise to 
suppurative cholangitis but not frcr]uenll) because no antecedent in 
fection exists 


The three patients mentioned m the preceding paragraph w ere uirci 
of five patients with strictures of die common duct for which we anas 
tomosed a loop of jejunum to the open end of the ducU the anas 


P if 


, ere three 


to the lulus and an anastomosis made between the two loops of 
jejunum about 10 inches from the bile duct anastomosis One of the 
five patients d-ed before leaving ibe hospital Barium given by moutli 
was found to regurgitate up into the intrahepatic bile ducts in all four 
patients who survived the operation One of the patients (a woman) 
had relahvely few 5)mptoms for two years then suddenly developed 
severe chills and fever with latent but no gross jaundice This woman 
was operated upon twelve da)rs after onset of symptoms no obstruc 
tion was present although she had purulent bile m tlie common duct 
She died a few days later and upon examination multiple liver ab 
scesses were found Two of the three remaining patients developed 
recurrent attacks of chills and fever a few weeks after we had anasto 
mosed the hilar duct to the loop of jejunum^ therefore a second opera 


non pew...... — -- 

transected (turning m each end) i 


Folio ving this pro 
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cedure which entirely obhterated regurgitation (as proven by x ray) 
the symptoms disappeared The patients ha\e had no symptoms refer 
able to their bilnry tract since that time The fourth patient (also a 
woman) had mild attacks of cbiUs and fever for a year or two follow 
ing the repair, but has been asymptomabc for the past jear The 
three patients just described prove, to my satisfaction at least, that 
suppurative cholangitis can be produced by regurgitation m the ab 
sence of duct obstruction, although on most occasions partial obstruc 
tion of the duct or stoma is present 

Recently Zaslow and Counsellei* have likewise called attention to 
the large percentage of cases of suppuribve cholangitis occurring in 
the absence of obstruebon to bile flow They also stressed the fact that 
suppurabve cholangitis may occur %v)thout chills and fever, diagnosis 
m these cases was confirmed by autopsy 

PATIIOLOCY 

The initial source of the infection is probably in the wall of the com 
mon duct although proof of infecbon may more readily bo obtained 
from the presence of purulent material m tlie lumen of the common 
duct It is well known that infection does not take place by progression 
of intestinal contents upward through the sphincter of Oddi, therefore 
ascending infection through the sphincter up the common bile duct 
can bo excluded ns n significant factor in the development of infection 

It IS true however, that after infection once develops m the wall of 
the common duct it tends to infect tlie contents of the lumen and like 
wise tends to progress upwards into the liver parbcularly if there is 
obstruebon to the flow of bilc The wall of the common duct becomes 
thickened edematous and fibrosed Microscopically, mvnsion of poly 
morpbonuclear and lymphocytic cells are noted Granulation tissue 
and fibrous tissue are encountered m various stages of resolution This 
same pathologic process progresses upward wth the infecbon but 


lections or poiymoipiionuciear cells at or near the termination of the 
b,le cap, lhr.es and enlarge d^nd.ng npnn ,he degree of obstrrrebon 
and the treatrnent rnrt.hrted They may coalesce mto one large abscess 
but usual y tlrere are mmerons small abscesses scattered throughou; 
the rest of the Iis er cs en though coalescence does tale rrlace ^ 
Tlie contents of the common bile duct mav or miv nof hf. r.. 1,1 
purulent On one occasion (Fig 10) the bile in the common dS S’ 
peared practically normal nllhouch it contunpH “ i 

patient sustained immediate relief of sa-mntom^ 
chostomy Tlie presence of white bile itself ^is no choledo 

presence of .nfect.o„sm„„h.,ehde^rS‘:"“mX'^ 
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wall of the duct (or gallbladder) It is an e’lpression of obstruction but 
retains a rather transparent ^aii> appearance until it is infected 
When infection de\elops it becomes opaque loses its opalescent ap 
pearance and becomes thieVer Tlie appearance of while bJe or color 
less exudate m the coiRmon duct simply indicates that tWs color 
less fluid IS being formed at a greater pressure than the formation of 
bile by the liver Almost invariably, bile will be found m the mtra 
hepatic ducts paiticularl> d bUle time is allowed lor secretion of bile 
to be resumed This resumption of bile flow can actually be demon 
straled on tlie operating table after the obstruction is relieved On 
some occasions however it ma> tahe twctit> four hours or mote for 
the secretory function of the liver to be resumed 

CUMCAL MAMFESTATIO>S 

1 Chills and rcur—Tlie first s>mptom noted by the patient may 
be a chill, vvhicli of course is associated with fever As intimated pre- 
viously, these chills vary greatly in frequency, depending upon the 
constancy of obstruction and tnmy other factors including the im 
munologic response of the patient Hovvever, fever without chills is 
frequently present A chiU may be an expression of sudden and rather 
massive bacterial invasion 

2 Jaundice and Ac/i<?he Sfoofs -Since obstruction is usually pres 

. f Jby 

be 

er 


suggest that the obstruction is only partial or that it is intermittent In 
tensity of yauudice varies greatly depending upon many factors 
3 Pam —The presence or absence of pain depends on the type of 
lesion producing the obstruebon or inf^ion With very fevv excep 
tions the patient will complain of pam if the infection is secondary to 


produced by ordinary gallbladder disease terhaps more commonly 
die pam is located m the epigastrium If the infecUon is produced by 
stricture pain is variable and although usually present, it is usu 
ally of less intensity ^'hen the condition is caused by carcinoma 
nf the head of the pancreas paw is not commonly encountered On 
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nausea and vomiting are common Between attacks they are uncom 
mon However these nvo manifestations are so inconstant that the> 
are not of much diagnostic value 

5 Weakness and Prostration -Paring the acute attack weakness 
and prostration are pronounced If jaundice and fever persist beyond 
the acute attack weakness will be still more intense If the condition is 
allowed to persist over a period of many weeks loss of weight weak 
ness and prostration will of course be present to an advanced degree 

6 Positive Phustcal Findings— With few exceptions the liver is en 
larged Mild tenderness in the nghl upper quadrant is hkewise present 
in the majority of cases but muscle spasm is uncommon On many 
occasions there is little or no tenderness over the liver therefore 
abdominal findings may be of I ttle diagnostic aid in establishing a 
diagnosis The enlargement of the liver will produce slight elevation 
of 3ie diaphragm on the right whidi may be detected by percussion 
and an x ray film Fever and jaundice have already been mentioned as 
prominent findings Tachycardia is fauly pronounced the degree 
being dependent on the amount of fever 

7 Laboratory Findings— The most pronounced positive laboratory 
finding 1 $ leukocytosis white blood cell count is usually elevated 
to a marked degree on occasions being as high as 25000 Anemia is 
likeivise common and in general the degree is related to the duration 
and intensity of infection Examination of the urine and stool for bde 
IS usually positive and negabve respectively but of course is dependent 
upon the absence or presence of obstruction of the common duct The 
icterus index wiH be of value in determinig the intensity of jiundice 

TltEATJirEtVT 

It can now he stated emphatically that surgical drainage of the 
common duct is essential in the treatment of suppurative cholangitis 
When penicfll n was instituted a few years ago it was thought that 
suppurative cholangiUs might be controlled by medical treatment 
However I hive hid < i. 


1 luuju y 1 rove 11 ucn more elleclive Ih-iti penicillin but its value mil 
be uependent to a (treat eslent on the type of organism present If cul 
^re of the^bile obtained by choledocbostomy reveals E coli strento 


It the patient is aciitelj ill and is haaang numerous chills eatensive 
preoperauie therapy may be necessary to improve operabjrty tSm 
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wall of the duct (or gallbladder) It is an erpression of obstruction but 
retains a rather transparent glau} appearance until it is infected. 
WTien infection de\e!ops, it becomes opaque, loses its opalescent ap- 
pearance and becomes thicker The appearance of white bile or color 
less exudate in the common duct siinpl> indicates that this color 
less fimd is bemg formed at a greater pressure than the formabon of 
bile bj the hier Almost inxanabl}, bile will be found in the mtn 
hepabc ducts, parbcularl) if little time is allowed for secrebon of bile 
to be resumed This resumpbon of fade flow can actual!} be demon 
strated on the operating table after the obstrucbon is rehesed. On 
some occasions, howeser, it nui tale- hi-ent> four hours or more for 
the secretory fimcbon of the bver to be resumed. 

dJMCAL SIAMFESTATlOVs 

1 C/ii!!s and Fcccr—Tlic first sv-mptom noted b} the pabenl mas 
be a chill, which of course is associate with feser \s inbmated pre- 
saouslj, these chills \-ar\ greatlj m frequenc>, depending upon the 
constanc) of obstrucbon and maos other factors, including the im 
muaologic response of the pabenL Howe%er, fe\er without chills « 
frequent!} present A chill ma} be an expression of sudden and rather 
massive bacterial invasion 

2. Jaundice and Actiolic Stools —Since obstrucbon ts usuall) pres 
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stone in the common duct this pam maj be located either m the epi 
gastnum or nghl upper quadrant or both There is not the tendenev 
for it to radiate postenorl} to the bp of the scapula, as noted m pain 
produced b} ordmaij gallbladder disease Perhaps more cxunmonlv 
the pain is located m the epigastnum. If the mfeebon is produced b} 
stneture, p-"'" is vanable and, altbouch usualls present it is usu 
alls of less mtoisitv ^^"hen the condibon is caused bv caremoma 
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phys««an showed no amebas la the stools The patient complained of no pain 
except when jaundiced Between onset and amission she had three attacks ot 
jaundice, each being associated with fever and abdominal pain The stools were 
aehohc duruig these attacks Her appetite remained fairly good, although she 
lost 50 pounds during the seven months’ period since onset of symptoms At the 
time of admission, she staled that diarrhea had disappeared and her stools were 
formed and of normal color During the first attack of jaundice, which lasted two 
or ^ee weeks, a iagnosis of infectious hepatibS was made 

Physical exammation upon admission was negative except for a slightly ye| 
low tint to the sclera There was no abdominal tenderness no masses were pal 
pable Laboratory examination revealed eryduocytes 5 100 000, leukocytes, 8900 
and hemoglobin 14 5 gm The unne was negative Cholecystogram showed no 
shadow Proctoscopic examination showed mulbhnear ulcerahons similar to a typo 
of ulcerative or bacillary cohbs Btomsulfalem revealed 30 per cent retention in 



Fig 10 (Case 1) — Choledochostomy performed for suppurative cholangitis 
caused by obstructing stone in common duct resulted in prompt recessioa of fever 
except for two spikes forty-eight houn alter operation The patient was not jaun 
diced when admitted October 10. but became jaundiced on the 15th, one day 
after severe pom In the right upper quadrant developed Pus was found in the 
common duct at operation, culture revealed E coli alpha streptococcus and 
Staphylococcus aureus 


thirty minutes, indicating considerable hepatic insufliciency The stools were 
formed and were in no way abnonnaL 

Ten days after admission the patient suddenly developed sharp intermittent 
prccordial pain at 5 a »t Upon closer questioning at this time she admitted she 
had had mild attacks of pain similar to this for the past three months During 
the next twenty four hours the pam shifted to the paraambilicaJ regioa and fiualfy 
to the nghl upper quadrant where it remained Twenty four hours after onset 
of pain the temperature had risen to 102* F vrtth a pulse of 100 Within thirty- 
SLx loun of OTset of pam she had had two chiHs and again there was endena 
of slight jaundice Tlie highest temperature was 104* F (Fig 10) The stool ex 
arnin^ forty-eight houo after onset of pam was achoLc. Hie hver enlarged 
'"■"ir *« finpTbreadths below the costal margm 

The diagnosis was suppurahve cholangihs produced by a stone obstructing 
the common duct In view of the chifis and high fever, it Xas thought aSle 
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the standpoint of safety This is particularly true if nausea and vomit 


few excephons the patient is improved so markedly in two or three 
_ t cessary be)'ond 

rainage of the 
if the amount 
quantity of bile 

draimng from the duct is as much as 1000 cc or more per day blood 
clilonde deferminaljons sliould be obtained at inten iJs and extra salt 
given as phjsiologic saline b> vein or subcutaneously 


ally the content of the common duct is colorless or gra>ish in color and 
IS purulent However on many occasions (usually in patients with a 
short history of obstruction ) there will still be bile in the common duct 
which will usually be streaked with mucopurulent material If there is 
any question about confirmation of the diagnosis a smear of the fluid 
should be made stained and examined microscopically for bacteria 
Drainage of the common duct with a T tube is of course necessary 
However attempts should be made to correct the obstruction particu 
larly if the obstruction is produced by ■x stone in the common duct 
Under such circumstances the common duct is explored quickly but 
as thoroughly as possible with gallbladder scoops and probes inserted 
upward toward the hver and downward into the duodenum through 
the sphincter of Oddi If the patient is extremely sick confirmation of 
patency of the lower end of the common duct by time consuming 
manipulations will not usually be necessary or justifiable In oilier 
words the important factor is to save the patients life If an obstruc 

truclion is 
ly that re 
produced 
n of resec 

hon IS enbrely out of the question at the lime of drainage of the com 
mon duct 

CASE REPORTS 

Case I Suppurative Cliolangilis Produced I>y Obstructing Slone 
in Common Duct 
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larged, extending three fingerbreadOis bebw the costal margin There was no 
tenderness, and no masses palpable other than the enlarged liver Laboratory ex- 
amination revealed erythrocytes 3 900000, leulcocytes 13,000, hemoglobin 13 gm 
The unne was negative for bile Icterus index was 37 Total blood proteins were 
5 B gm per 100 cc A diagnosis of aupporative diolangitis was made Because of 
variability in die amount of fever, chdledocdiostmTiy was not performed vinbl the 
ninth day after admission to the hospital 

At operabon the gallbladder was found to be distended but not thickened 
and there were no stones in if Tlie liver was moderately enlarged There was a 
small nodular mass about 3 cm In diameter in the head of the pancreas, but this 
certainly could not be designated as a mahgnant tumor The common duct was 
aspirated and contained bile which was not purulent However, the diagnosis of 
obstrucbon and cholangibs was so definite that we made a smear for microscopic 
examinaUon Numerous gram negative organisms were found in the smear This 
informabon, we fell, Justified draining the common duct The procedure seemed 
obviously to have been justified since the temperature and pulse returned imme- 
diately to normal and remained so thereafter (Fig 11) 

Convalescence was complicated by an exc^rngly large output of bde which 
was secreted m quantibes up to 3000 cc per day In spite of particular care xela- 
bve to intake of sodium chlondc on numerous occasions the pabent developed 
severe hypochloremu, we were therefore unable at an early date to get him in 
satisfactory condibon to perform a second bparotomy with the idea of examin- 
ing the tumor In the head of the pancreas and resecting it if it appeared malig 
nant Four months later the pabent appeared to have improved sufficiently to 
tolerate a laparotomy but stiU was a very poor operative nsk for a major opera 
bon such as tesecbcn of the head of the pancreas Laparritomy was performed 
and much to our surprise the tumor had enlarged to sire of a tennis ball 
and numerous metastases were present in the abdomen It was obviously mop* 
eiahle The patient died several months later 


Cose in. Suppurative Oiolntifplis Secondary to Stricture of the 
Common Duct. 

E A was a white man, aged 4S.*who entered IILnois Research Hospital 
February 25, 1946, complaining of severe pain in the epigastnum of twenty four 
hours’ duration Past history revealed appendectomy in 1929 and cholecystec- 
tomy in 1941 At the onset the patieot developed fever and pronounced malaise 
Pam radiated somewhat to the right upp-r quadrant Anorexia was pronounced 
but he vomited only once 

Ph^ical exammaboj^vealed sli^l tenderness throughout the enbre abdo- 
men but more pronounced In the epigastnum No ngidity was detectable and no 
masses were noted The sclerae were'slightly yellow Laboratory examinabon re- 
vealed a normal erythrocytes count, but the leukocyte count was 26,500 The unne 
was negative Tlic temperature Soctuated widely between 98* and 105* F n t. 


Minraora lomJ amund il» d„tal poni^ of ll. robin' dli* Tfe'S' 
tomrraaion. 1,>„ A'*" 
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to perform an emergency operation and drain the common duct. Accordingly 
operation was performed (forty-eight hours after onset of her chills and fever) 
The colon and duodenum y^e^e densely adherent to the region of the gallbladder 
but no gallbbdder could be found except a small scarred remnanL The colon 
was densely adherent to the remnant of gallbladder and it appeared that a fistula 
probably still remamed Tlie common duct itself was very dilated One large 
stone was palpable in it. Since the patient was extremely ill from her cholangitis 
we decided not to disturb the fistulous communication between the colon and 
gallbladder e opened the common duet which eonfained moderately ihicJcpuiu 
lent ma^naL After about 11^ ounces were removed the material became bile- 


eration After that tune the temperature dropped to normal and remained so 
Cultures from the bile obtained from the common duct at operation revealed 
alpha streptococci E cob and bemolyUc streptococci (Fig 10) 



Fig 11 (Case II) — Suppurabve rhobnptu in a patient inth carcinoma of 
the pancreas Drainage of the common duct resulted in immediate cessation of 
fever Culture of bile removed at opetahou }-ie!ded anaerobic streptococcus and 
E cob The blood culture was negative 

Case n. Suppurative Cliolangilis ProductKl liy Carcinoma of the 
Head of the Pancreas 

F S was a white man aged 56 who was admitted to the lUmois Research 

lorn of three 
1 . The pahent 

• vath an attack 

several weeks 
on to the hos 
s about twice 
the abdomen 
ost 28 pounds 

liver was en 
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It appears quite definite that tfus paUent had one or more small liver 
abscesses which resolved, but only after streptomycin therapy was in- 
stituted The stricture was not of die type usually encountered in com- 
mon duct obstruction following operation on the biliary tract, but the 
chmcal picture was idenbcal 

This particular case of stenosis or stricture of the common duct fol 
lowmg cholecystitis was chosen to present here because of the pa- 
tients fadure to respond to choledodiostomy (no doubt because of a 
liver abscess), and his complete recovery following intensive strepto 
m> cm therapy. 


Case IV, Suppurative CliolangiUs Due lo Regurgitation of Food 
Through Cholcdocho-enleroslomy Opening — Followed by Liver 
Abscess, 


F A a wliite woman aged -15, who had two or three operations at the Illinois 
llesearch Hospital for the repair of a stricture of the common bile duct, which 
developed immediately after a clwlecystectomy performed elsewhere We per- 
formed an operation upon her in March 1913 at which time we found no com- 
mon duct remaimog except a stump at the hilus We anastomosed the stump of 
the hepatic duct at the lulus of die liver to a loop of jejunum, maVing an anas- 
tomosis between tlie two arms of tejunum about 10 inches from the choledocho- 
jrjunostomy anastomosis However we have since learned that this u insufficient 
to prevent reguigitation of food upward through the uolated segment of jejunum 
into die common duct X ray examination of the gastrointestinal tract with barium 
before the development of acute symptoms in March 1045 showed regurgitation 
of food lip into the liver Uirough the cbolcdochojejunostomy, as it had shown 
in three other patients upon whom we had performed this type of operation In 
spile of tins regurgitation Uic patient remained well from March 1943 until 
twelve days before her admission to the hospital on April 2 1945 At that bme 
sl«s had developed cUdU and fever and jaundice The Jaundice disappeared In 
about four or five days but (he chills and fever continued 

Tlie pjiysical examination was negative except for the fever and slight tender- 
ness in die upper part of the abdomen The liver v*as enlarged two fingetbreadths 
bdow the costal margin tlie diaphragm was not elevated The blood counts 
were normal The urine was negative except for traces of albumin and a faintly 
positive test for bile Tlie icterus Index was 12 


Our first unpiesswn was that the pabent had » severe cholangitis but the ab 
vcnce of jaundice and xcliobc stoob did not support this diagnosis strongly, since 
in the usual case of suppuraUve cliolangitis obstruction of the common duct b 
vhvnys present Tlie patient was extremely dl. it was obvious that somedung 
radical must be done to save her life Peni«!bn in large doses seemed to exert 
no beneficial effect. Since we were quite sure that regurgitation of food tbrouch 
too choledocho-enterostomy would be a possible source of infecbon we dead^ 
wfow w, e(pen.V<Mv \o sjAtTropt Vhe jejunum proximal to the nomt of 

anastomosis ‘ 


Accord, „gly. on Arr.l 2 IMS «e performed a- eroergeocy hpom,om, The 
‘’/""r -^"<""5 rforp d.s!ecl,on Me eul do»m fo^ird 
liie site ol anastomosis and opened into the area renresenhntr tin* {.ine+,«n 
tween the smmp of the bile duct and the KJunum There was no obslrvctton at 
us i^inl We severed the proximal aim of fejunum and turned In boA ends 
Iherebv prrventmg regurgitation The vitaWiviTn tube originally placed Vt^rsif; 
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spi(e o{ drauiagc of the commoa ^uct and peniciUm tlicrapy, the fe\er did not 
regress, therefore, on Uie cigfith postoporahse day streptom> cm therapy was be- 
gun and maintained for su days There was a definite impros'ement m the patients 



choledochostomy had faded. Blood cetatre at time of opcrahon yielded E coli 
Culture of bile from common duct lilewise was positive for E coli 

condition foUovvang streptomycin but flie temperature did not come down to nor- 
mal (Fig 1-) ^ second course of slreptomycm was insbtuted wath favorable 
results, but a thud short course was necessary before the temperature came com 
pletely down to normal and remained so 
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clinical picture was idenbcal 

This particular case of stenosis or stricture of the common duct fol 
lowing cholecj slitis w'as chosen to present here because of the pa 
bent’s failure to respond to choledochostomy (no doubt because of a 
hier abscess), and his complete recosery following intensive streplo 
mj cm therapy 

Case I\. Suppurative Cliolangtiis Due lo Regurgitation of Food 
Through Clioledoeho*enteroslomy Opening — Followed by Liver 
Ab«ce8s. 

F A a white woman aged 45 who had two or three operations at the Illinois 
Research Hospital for tlie repair of a stncture of the common bile duct, which 
developed immediately after a cholecystectomy performed elsewhere We per- 
formed an operabOD upon her m March 1943. at which tune we found no com 
mon duct remaining except a stump at the hilus \\t anastomosed the stump of 
the hepabc duct at the hilus of the liver to a loop of jeiunum malang an anas- 
tomosis between the two arms of lejunum about 10 inches from the chotedocho- 
lejunostomy anastomosu However we have since learned that this is insufficient 
to prevent regurgitabon of food upward through the isolated segment o! jejunum 
into the common duct X ray eratnisabon of the gastrointestinal tract with banum 
before the development of acute symptoms in March 1945 showed regurgitabon 
of food up into the liver through the choledochojejunostomy, as it had shown 
in three other pabents upon whom we had performed this type of operabon In 
spite of thu regurgitation the patient remained well from March 1943 unbl 
twelve davs before her admission to the hospital on April 2 1945 At that bme 
she had developed chills and fever and laundice The jaundice disappeared in 
about four or five days but the chills and fever conbnued 

Tt-^ -i > . 

posi .. . ( ,uj lUuev vwas tz 

O - c— 


Accordmgly, on April 2 rai“ v 

adhesions were extremely d 
the site of anastomosis an< 

^een the smrnp of the bJ^ auu uh; jepmum Ihere was no obstruction at 
this point We severed the proximal arm of jciunum and Tn j ‘ 

H,„by Th. nUl™, 
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of anastomosis at our operation fn 1^3 had been passed We replaced the tube 
and closed the opening around it Cultiire of material obtained from the common 
bde duct resealed gamma stiepiococa and bacillus pyocyaneus 

The consalescence was Stormy The patient contmued to have chills and fever 
The blood culture on April 5, 1&15, revealed E coli and Staphylococcus albus 
(Fig 13) It was now quite obvious that the pabent had an abscess (probably 
multiple) of the Lier (In retrospect it is fauly certain she had it at the tune of her 
emergency operation on Apnl 2, 1945, but the rebtjvely normal size of the liver 
and negative palpaUoa delened ns from aspifatron ) Aeoording/y, oa Apnl SI, 



fig 13 (Case IV) —Drainage of the common duct In this patient (no ob 
structioo found) was ineffeolne ui controlling lever because of l)ie presence of 
mulbple small Lver abscesses as proved three virels Uter by autopsy Note the 
frequent chills Penicillin was given tfirougfiout the penod lUustrat^ and was 
bkewise ineSecbve Culture uf the bde showed B coli and Staph>lococcus albus 

condibon grew worse and she died April 28. 1945 Autopsy disclosed multiple 
small Lver abscesses 

Summanziiig, this patient, who came to us for treatment of a sine 
tore of the common bile duct following cholecystectomy, had a very 
good result for two years following anastomosis of the stump of com 
moa duct at the hJus of the liver to a loop of jejunum, over a vjtaihum 
tube However, at the end of that time, multiple liver abscess dev el 
oped with chills and fever Ihe liver abscesses appear to have been 




after the pnntipie 





SUPPURATINE CHOl-ANCrrlS 


35 


Case V. Suppuralne CholangilU Produceel by Carcinoma of the 
Pancreas. 

A. H. was a white man, ag-d 45, who entered the Ilhnois Research Hospi- 
tal September 26, 1944 coniplammg of taundice and clay-Mlored stools ^pining 
three months previously At the same time he developed diarrhea and had an 
occasional chill with fever , . r u j 

One month after onset, the patient went to another hospital, where he had 
a laparotomy for common duct obstruction Hts wife was told that he had a mal- 
ignant lesion of the he»d of the pancreas After operation the jaundice decreased 
and the stools became normal in color, although on one or two occasions he 
again became jaundiced for a few days and the stools were acholic Shortly after 



. b ix-iuie peiuvium therapy 

was initiated Drainage of the common duct resulted m prompt decline of the 
temperature to normal The culture of bile obtained at operabon was alpha strep- 
tococcus 


his operation he developed eraeastnc nun J ' up to the 

time of ^ 

mdmd” 

epigastrium * ’ 
otherwise was 
14 500 The i 

blood protein ^ ^ --- w 

I, Eisen jiuwTOtts tamfiuions Md pul on penicillin therapy 

llu temperature ^nonany dropprf |„ „„,al but per., .ted m havtuE™^; 
e,cu,.,™ up to 101- or Iffi- F and even hijlier. althooEh on a few day! aZ 
wa. little febrile reaction Suppurabve diolangiti. appeared to be the pninaiv 
"“’It b !',t. t” "»>y day. of oSryaliou (FiV w 

peated that the mteet.on pnild not U eo„i„Iled with penieilhn or »lf™LS 
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AccordiDgly, a laparotomy ^^as performed on October 21 1944 and the common 
duct drained (Fig 14) The common duct which was marVedly dilated con 
tamed 2 to 3 ounces of purulent fluid After this amount of purulent fluid was ob 
tamed bile stained fluid then began to dram from the duct The pancreas itself 
was enlarged about two or three times was very hard and nodular and appeared 


tomy highly improbable 

After operation the patients temperature receded immediately and he was 
discharged afebrile and much unprosed Within a few months he developed ascites 
and definite evidence of metastatic carcinonu and d ed about a >eir after the 

laparotomy 
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LABORATORY DIAGNOSIS AND ITS PITFALLS LN THE 
MANAGEMENT OF “SURGICAL JAUNDICE” 

Kahl a Meyeh, M D , F A C S ,* FuEoEiuck Steicniann, M D , M S , 
FA C P t Hans PorreR, M D , Ph D , F A G P t 

The indjcahons for surgical intervention in the jaundiced patient 
were originally based upon the results of physical examination, history 
and clinical course Several decades ago liver function tests were intro- 
duced as additional diagnostic aids in the difficult diilerential diagnosis 
of jaundice These have helped to estabbsh more clearly critena for 


(■RioKK oth«r») However, m these recent studies most of the emphasis 
w as laid upon the medical rather than the surgical type of icterus 
In civihan practice the most important problem in the management 
of jaundiced patients is stiU the mlFereotiation between hepatibs, in- 
cluding cirrhosis (medical jaundice) on the one band and extiahepabc 
biliary obstruction (surgical jaundice) due to tumor, scar and stone. 


was based upon the concept that in “medical jaundice” impairment of 
liver function occurs, whereas in “surgical jaundice* the liver functions 
are almost entirely normal or only slightly unpaired This assumption 
has been variedly modified in recent years but it can sbll serve as an 
important basis m the di0erenba1 diagnosis of jaundice The literal 
apphcaUon of this concept would mean that patients wth significantly 
impaired liver function should not be operated upon, whereas patients 
with normal h^er funchon would benefit from surgical rehef of the 
obstnicbon which caused the jaundice In practice, however, this con- 
cept had to be subjected to extensive qualffications and modifications, 
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much more so lo recent jeais, in \iew of mipro\ed kno%%Iedge of h\er 
physiology, as ell as on the basts of duucal and pathological erpen 
ences 

A part of the improvemeat of our Icnoiiledge of hver pbjsiology is 
the better understanding of the bile pigment metabolism, as a result of 
recently de\ eloped rehable laboratory methods for its study Another 
part IS the better understanding of the xaned functions of the hxer 
cells per se It thus appears timely to taVe stock of the present facihties 
for the diagnosis of surgical jaundice and to emphasize especially the 
aid of modem laboratory methods in this diagnosis In this paper, 
therefore, x\e shall discuss first the apphcation of the different labora 
tory procedures* in the differential diagnosis and management of jaun 
dice from the point of view of (1) diffcrenbation of extrahepatic 
bihary ohstrucbon from that due to intrahepabc changes, (2) analj’sis 
of the nature of the ohstnicboo and (3) alarm signals mdicabng liver 
breakdoxvn This will be followed by discussion of three common pit 
falls in the diagnosis of jaundice which may occur if clinical and lab* 
oratory findings are not correlated 

I EMniERATIO> OF LABORATOR\ TESTS USED 1> TIIE DIFFE!IE> 
TIAL DUG>OSI$ OF “SURCICAL JAUNDICE" 

The t\xo factors to be established m the differential diagnosis of sur 
gical jaundice are (A) impairment of bile ffow, (5) unpainnent of 
hver funcUOo 

A- Impairment of Bile Flow.— 1 Absence of Vrobthnogen from the 


reacbon m the unne In using the serniquanUtalne method of Wat 
son ’’ * less than 1 Erhhch unit m an afternoon two hour sample of 


alkahne phosphatase, which in alkaline medium splits organic phos 
phorous compounds to phosphate is formed by the osteoblasts as part 
of the process of calcium phosphate deposibon m bone The enzyme is 
excreted through the bile and mterference with biliary excretion leads 
lo an maease in the serum phosphatase level (over 4 Bodansky 
units) • Recent evidence suggests that other factors are involved m thi 
mecl4msm, such as produebon of phosphatase in the damaged liver 
• References will be giien onlr ^ recently developed procedures 
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cells due to hyperstimulation ** However, for the tune being, 
high serum phosphatase is considered primarily as evidence of extra 
biliary obstruction, while a slight to moderate rise may occur in 
hepatitis 

3 Hypercholestercmta —Since cholesterol is excreted in the bile, in 
terference wth the bile flow leads to increase m the blood cholesterol 
level (Significant if over 300 mg per 100 cc in the method used )*• 

B Evidence o£ Dysfunction of the Liver Cells —1 Quantitative 
Changes in the Total Amount and the Ratio of the Blood Proteins — 
Since the liver plays a main role in the production of serum protein, 
liver damage leads to a reduction of the serum protein level, often far 
below 6 per cent the lower limit of the normal Since many other fac 
tors especially malnutrition, produce a similar condition the differen 
ti-il diagnostic value of hypoprotememia as evidence of liver damage, 
IS limited Of more diagnostic value is the reduction of the albumin 
fraction This plus the occasional increase of the globulin fraction leads 
to a reduction of the normal albumin globulin ratio of 2 1, often even 
to a complete reversal of the ratio l^is latter phenomenon is more 
specific for impaired liver funcbon than the decrease of the total serum 
protein It however, occurs sometimes only as a late manifestation and 
its value in the diagnosis of surgical conditions is therefore not too 
great 

2 QuaUtatwo Changes of the Plasma Protein— In exact physico 

rVipmir>'>1 «h r.t »1.a V ' — ' 


me aipiia beta and gamma gtobulins, the latter being larger molecules 
than the first two In liver cell damage, the gamma globulins are m 
crea*'"'’ - — e — -t- ^ cUmcal 

use 

, , , tion be- 
comes positive 134- and 44-»'* m 1 » ^ » 

the gam 

of whicl ■ 

(b) i.n, mymoi luwmmj test In liver damage, this test reveals 
more than 4 units turbidity « « It becomes positive somewhat later 
than the other tests and also persists for a longer period ” The mech- 
mterref ^ **' ’ seems to depend upon the 

^ j , . , * t^rol Esters —Since the hver 

plays a predominant part in the estenfleation of the free cholesterol 
ceU damage cholesterol esters is usually below 50 per cent in hver 

Prothrombin Time -The prothrombm may be re- 
duced in jaundice either due to insufficient absorption of vatamin K 
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from the intesbnal tract because of flie absence of bile salts from the 
intestine (obstructive jaundice) or due to inabibty of the liver to form 
prothrombin (hepatitis jaundice) In concomphcated obstructive jaun 
dice, medication with vitamin K restores the prothrombin time perma 
nendy to normal, whereas, in bver damage vitamm K increases the 


punc acid is excreted in the presence of parenchjmal liv er damage ** 

6 I7robi/inogenuria —The reoxidahon of urobilinogen to bihrubm 
by the liver cells is interfered with in relatively mild degrees of bver 
damage In such mstances a larger fraction of urobilmogen than other 
wise is excreted m the unne and tlierefore the increased urobilinogen 
excretion ( more than 2 5 units m the scmiquantitabve method of Wat 
son m bvo-hour samples) is a sign of liver cell involvement if a hemo 
l>bc process can be excluded by other means 

7 Renal Pathology —In hepablis parenchymal damage m the bid 

changes, if 

• i. » • 1 t • r.*’ 1 M I Fnnction 

and Bile Flow,— 1 Serum Bthnibm— Elevation of the serum bihrubm 
level may be due to either retention of bilinibm in tlie blood because 
of increased supply to the bver as a result of increased blood destruc* 
bon (bemobihrubin), or due to regurgitabon of biluubin which had 
already passed through the bver cells from the bile capillaries into the 
blood stream (cholebilirubm) The hcroobilmibm is connected with 
plasma protein and therefore fails to give the direct van den Bergh 
reaction or to appear in the unne The cholebilirubm gives the direct 
reaction and appears in the unne 

Regurgitabon jaundice manifested by the presence of direct bih 
rubin m blood and by bilirubiouria may be the result of both liver cell 
damage, i e break up of the bver cell cords or of extrahepatic bibary 
obstruction which has caused dilatabon and rupture of tlie bile capil 
lanes Of differential diagnostic significance is only the observabon 


level IS above S mg per lUO cc also points to a liver cell injury 

2 Biltrubtnuria —As discussed above the presence of bilirubin in 
the unne (as demonstrated by one of the older methods or by the 


than 6 per 


cent after forty bve xnmuies u o mg per loJogram are 
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given) in jaundice may be due either to inability of the liver to excrete 


discussed here 

D Li\cr Biopsy -In recent years the histologic examination of 
liver biopsy specimens obtained either by needle puncture-® or by pen 
foneoscopy has been carried out on a wade scale In the opinion of 
some investigators ® the histologic picture permits the differentiation 
between extrahepatic obstructive lesions and pnmary hepatitis In die 


the lesion are obtained by the biopsy Obscure conditions associated 
with hepatomegaly have been clanfied by this method Moreover the 
results of therapy can also be followed by it Although in the majority 
of cases the difierentiation between acute pnmary hepatitis and biliary 
hepatitis due to extrahepabc obstruction was possible in some in 
stances wrong conclusions were reached on the basis of the histologic 
picture alone This fact seems to limit the value of liver biopsy in the 
diagnosis of surgical jaundice 

11 NATURE OF OBSTRUCTION 

Laboratory methods will be of only limited aid m establishing the 
cause of the extrahepatic bihary obstruction The greatest help may be 
obtained from a serial follow up of the urinary urobilinogen excretion 
Since stones in the majority of instances will produce an incomplete 
obstruction often of ebangmg degree the bilirubin excretion into the 
intestine ivill vary quite markedly Because periods of retention may 
alternate with those of free flow of bile there results an actual com 
pensatory increase in the amount of bile reaching the intestine during 
the latter periods Moreover since secondary liver cell damage may 
also be present markedly reduced urinary urobilinogen levels may 
alternate wnlh greatly increased levels in the two periods respectively 
In contrast to the above malignant obstruction will decrease progres 
sively the bile flow into the intestine and the urinary urobilinogen 
levels drop thus to almost zero during the course of the disease ^ 
In file majority of cases of obstructive jaundice whether due to 
tumor or stone the sedimentation rate is higher than m medical jaun 
dice ^e white count, too will be of only limited value although it is 
usually elevated in surgical tyjies of jaundice Anemia obviously inll 
point more to a malignant than i benign obstruction 

p mto'* " * "■ "ho > P'rfonn ng tl e >s 
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111 AUrtlM SIGNALS 

In some cases of well estiblislied extrahepalic biliary obstnichon it 
may appear advantageous to postpone surgical intervention until a 
more thorough diagnostic worl. up has been done or until the patient 
has been well prepared for surgery In such cases there may occur at 
times a sudden breakdown of the function of the liver parenchyma 
which may lead to a rapid detenoration of the patients condition 
Then, immediate surgery, even at greater nsk. may be indicated to 
save the patient’s life In these cases we rely on the following results 
of laboratory tests as alarm signals 

A A siiddcn rise of a formerhj constant hihnihm tcccl during un 
complicated obstruction In uncomplicated obstructive jaundice, a bal- 
ance between urinary excretion and retention stabilizes the plasma 
bilirubin at a certain level Additional liver damage raises it far above 

T3 , , , . 


ease In our expe/jence tb« alarming nse nJ nonmotcin BJtrogen level 
was far more commonly observed in secondary biliary hepatitis due to 
sustained obstruction Uian m primary liver damage as for example in 
infectious hepatitis 

D The appearance of free tyrosine m the urine as recognized brj 
Millon's reaction * The follow up of tins simple qualitative urinary re- 
action in cases of obstructive laundice during the observation period 
has helped to detect imnuaent b>er cell breakdown 

COiniON PITFALLS IN Tire LACOItATOnY DIAGNOSIS OF 
••SUnCICAL JAUNDICE" 


over the boundaries usually drawn between medical and surgical jaun 
dice They are (I) Intrabepafic obstruction m hep-jiitis (2) second 
■ ’ ’ ' xtrahepaUc 

lads of the 
bv bema 

. .1 - •niertiim from tiif Tinint nr vipwof hhora 


• xlillnr, < Rfaepnt One pirt ol metallic iwrcuiy is dissolved in two parts of 
lUtnAcid (speeje ^avity 1 42) V ^^*“8 Aher the mercury Las dis 

solved two parts of water are added 
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ties show the laboratory findings of a medical jaundice althou^ the 
underlying cause is a surgical condition 

1 Intraliepalic Biliary Ohalruction in Hepatitis —During the 
course of acute hepatitis, infectious or toxic, and in some cases also 
during the active stage of cirrhosis the bile flow into the duodenum 
may be almost completely interrupted for various lengths of time al 
though no mechanical obstruction can be demonstrated anywhere m the 
extrahepatic biliary passages The anatomical basis of this phenomenon 
of intrahepatic biliary obstruction has so far not been completely ev 
plained Inflammatory processes in the portal fields leading to com 
pression or amputation of the smallest terminal bile ducts have been 
considered as the cause for this interruption of the bile flow Re- 
cently Watson and Hofbauer considered a pathologic permeability of 
those bile ducts as the cause of the phenomenon Peculiarly enough, 
in quite a number of these cases of intrahepatic biliary obstruction, ' 
damage of the epithelial liver cells may be absent or only present to a 
small degree In some instances, especially m certain cases of neo 
arsphenamme hepatitis, intrahepatic bihary obstruction with a normal 
extrahepatic biliary tract is present apparently from the beginning, 
and the present laboratory findings are solely those of an obstruction 
to the bile flow •* In other instances, after an initial period of liver 
cell damage ivith decreased bile flow a prolonged penod may follow 
m which the jaundice is solely due to intrahepatic biliary obstruction ” 
Whatever the significance of this phenomenon may be, it is of great 
disturbance to the attending clinician because of the similarity to 
extrahepatic biliary obstruction which can be relieved surgically 
Quite a number oE patients manifesting such a phenomenon come to 
operation because of the uneasy feeling on the part of the clinician 
that a stone may be overlooked As an example of such a condibon the 
following case is presented 


Case 1 -H M a 42 " 
the Cook County Hospita 
tiredness after sight cSor 
She had been well ui 
sided pain in her back e 
and vomiting after meals 


The lUness “ ® 

patient s lob w 
away from wo 
her )ob and sv- 
until three monll s 
low and she was 


ntermitfently 
• darker and 
constipation 


sensation of tiredness These 
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III. ALAHM SIGNALS 

In some cases of «ell estabtislied extrahcpatic biliary obstruction it 
may appear advantageous to postpone surgical intervention until a 
more thorough diagnostic worl up his been done or until the patient 
has been well prepared for surgerj In such cases tliere may occur at 
times a sudden breakdown of the function of the liver parenchyma 
which may lead to a rapid detenoration of the patients eondition 
Tlien, immediate surgerj, even it greater risk, may be indicated to 
save the patient s life In these cases we rely on the following results 
of laboratory tests as alarm signals 
A A sudden r«c of a foTmerhj constani bilmihin Iciel dunng un 
comphcaied obstruction In tincompliciled obstructive jaundice, a bal 
anee between urinary excretion and retention stabilizes the plasma 
bilirubin at a certain level Additional liver damage raises it far above 
B 7n<7de(7uate response io vitamin k thcrapi/ Appearance of signs 


tive Jaundice is an indication of secondary severe liver and renal dis 
ease In our experience this alarming rise of nonnrotem nitrogen level 
was far more commonly observed in secondary biliary hepatitis due to 
sustained obstruction tlian m primary liver damage as, for examplet m 
infectious hepatitis 

D The appearance of free ti/rosme in the urine as recognized hj 
MiUon‘5 reaction • The follow up of this simple qualitative unnarj 
action m cases of obstructive jaundice during the observahon period 
has helped to detect imminent liver cell breakdowti 

COMMON PITFALLS IN TirE LAnOHATOnv DIAGNOSIS OF 
“SUnCICAL JAUNDICE” 


ary bihaiy hepatitis due to prolonged obstruction of tlie extrahepatic 
biliary passages and (3) purulent inf^tion of the portal triads of the 


• Millon’s Reagent One part ©f mrt-dlu: mercury 

..mo acd 1 h 

solved two parts of water are added 


IS dissolv ed m two parts of 
After the mercury has dis 
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Obviously, surgical intervenbon is not indicated m primary hepatitis 
with intrahepabc biliary obstrucbon The existence of this condibon 
may be suspected, first, if evidence exists that the period of liver cell 
damage has preceded that of the obstruction, this can be learned only 
where the opportunity exists to observe the entire course of the dis 


who have undergone operation have died because of the surgical inter 
ference This has been noted from published reports and in our own 
material On the contrary, improvement of the intrahepatic biliary 
obstruction was frequently seen despite such unwarranted operations 
In view of the present well developed technic of preoperative prepara- 
tion, senous untoward results from surgical intervention are rather 
rare and thus the fear of overlooking an extrahepatic biliary obstruc- 
tion may at bmes outweigh any contraindications to surgery 
2 Secondary Biliary Ilepatitia.— In extrabepalic obstruction of the 
biliary passages a secondary liver cell damage appears relatively early 
which IS the result of retention of injurious bile products within Ae 
liver cells and the bile capillanes The injurious substance is probably 
not in the bile pigments but in the bile acids This secondary bihary 
hepatihs as we like to call it is in many ways similar to a toxic hepat 
itis of other ’ ’ * * - different 

from the i unctional 

changes resi >struetion 

and develop faster and more extensively in complete than m incom 
plete obstructi . 

vanes greatly i 
complete obsti 

to completely • ■ 

the primary toxic or mfechous hepatitis At this time the differentiai 
diagnosis by liver funebon test between medical and surgical jaundice 
will be possible only if no liver function damage is encountered After 
complete obstruction for six weeks, severe liver function damage is in- 
variably present, and quite often the picture of fully developed chol 
cmia may present itself In incomplete obstruction obviously the bmc 
mtervah are lonser and ler, clearly deBned depend, ng ripen the de- 
gree of obstrachon As a whole, the condos, on rs ,ust,tied that the d,t 
icrenhal d.agnosts behveen estrahepahe h.l.ary obstrnchon and 
primary In er cell damage be possible only in the earlier stages of 
pnndice Moreover in jaundice of longer dnrabon (three weeks o 
more) more reliance shenld be placed on the less sensitive liver fun^ 

rerh“h,Ch:;s 

cspeeiall, on the hippiirie ae7d test, on t^r^rs'^'^ta’i^m 
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symptoms agam necessitated her gaiUing her job At home her symptoms became 
uoise and finally made her enter the hospital 

She denied any exposure to hepatotozic substances or infectious diseases but 
slated that she drank Lberal quanbties of wine for the past few years In 1943 
she was operated for fibroids and soOered an attack of arthnhs in the same year 
Following this she felt well until this present illness There was a 20 pound weight 
loss in the past fcsv months 

The physical examination rexealed a well developed and well nounshed col 
ored fe ’ ' ' ' ....... . _ — 

m the lower abdomen. The liver was enlarged to about five fingerbreadths be- 
low the costal margin. It was smooth, firm, nontender The spleen was sugges- 
tively palpable There was no edema of the tower extrcinities Pelvic eianuna- 
bon was negabve 

Routme laboratory examination on entrance revealed the unne to contain 1 
plus albumin 4 plus bilirubin, but no iirobibnogen Tlie hemoglobin was 49 per 
cent, red blood count 3,070,000, white blood count 15 000 with 84 polymor 
phonuelears, 10 lymphocytes, 5 monocyles and 1 basophil The blood smear 
showed a macrocytosis ^aminatsoo of the stoob showed 4 plus blood by the 
benzidme test The Kahn test was negabve Hie Kletus index was J7I An elec 
troeardiogram showed shght myocardial damage 

A preliminary diagaosis of cirrhosis with jaundice, or carcinoma of the extra 
hepabe bile ducts, was made Tlie pabent was put on an intensive liver regimen 
1 e high protein, high vitamin high carbohydrate, high calonc, low fat diet with 


rubis with 14 8 mg or 43 per cent of the direct type The cephahn cholesterol 
fiocculation was 3 plus the proihrombm tune 60 per cent of normal and the 
sedimentabon rate 29 mm per hour The hippunc acid excretion (intravenous 
method) was only 9 per cent The unnaiy urobiLnogen was 2 18 mg per twenty- 
four hours and the fecal urobilinogen 27 36 mg per 100 gm of stool A flat x- 
ray film of the abdomen was posibve for a calcific shadow m the region of the 
gallbladder 


gesbve of cinhosis , „ . . . , . 

Eiplorabon was done three weeks after the patients admission to the hospi 
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was shown by the reversal of the albuimn globulin ratio, the low cho 
lesterol esters and the decreased bippunc acid excretion 
The above findings, suggesting obstruction are not necessarily abso 
lute mdicabons of a surgical jaundice because, as pointed out earlier, 
obstructive phenomenon may occur in hepatitis However, because of 
this patient s prolonged icterus (seven weeks duration) it was thought 
that the hver damage was secondary to the prolonged extrahepatic ob 
struction and the patient was therefore operated upon At operation 
the climcal opinion was confirmed by the findings 
3 Purulent Hepatitis —Infection of the intrahepatic biliary pas 
sages or the portal fields by pyogenic microorganisms interferes 
markedly with the liver function apparently by spread of the toxic 
effect from the portal fields to the lobular parenchyma This is com 
monly considered the result of an ascending infeebon of the bile ducts 
due to partial or complete obstruction interfering with the physiologic 
cleansing of the bUe passages by the bile current The possibility of 
hematogenous (portal vein) or lymphogenous infection of the portal 
fields— as from a cholecystitis or infection of the common or cystic 
ducts-is at present not fully established Anyway the possibility exists 
that m surgical jaundice due to the extrahepabc biliary obstruction a 
secondary liver cell damage purulent in character, may confuse the 
picture by imitating a primary toxic or infectious hepabbs Fever 
chills leukocytosis and marked elevation of the sedimentation rate 
may help in differentiating this purulent hepatitis, which may compli 
cate the extrahepatic biliary obstruction at any time of its course It is 
therefore not necessarily as late a complication as the bihary hepat 
itis Its occurrence is an urgent indication for surgical intervention A 
typical example of such a condition is discussed in the foUowmg 

Case III R R a 48 >ear old while roan was admitted to the hospital with 
the history of selective dyspepsia to fried fatty foods for many years Two years 
prior he had three Attacks of ep gTslnc pa n associated wiUi nausea and vomit 
mg T1 Me occurred toHowmg some dietary indiscretion Since then he went 
xveek ago he ate some meat 
Jeveloped severe pam in the 
g (two bmes) The vomitus 
ng day he noted that his skin 
o ^ ^ tiis urine darker i 1 i 


124 mm of mercury svsfolie and 74 niro”^d-So?^e^^/flnj’!f blood pressure 
lungs and heart vere all negatne The abdomen was round^T. .‘il j 
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apy, and to a certaan degree on the cephalin-cholesferol flocculabon 
test In the followng a representative case is discussed 


noted that his flbdonien was becoininc distended and tliat he had bleeding Irom 


His past history and family history were irrelevaiit 

Hie physical eTamnation reseated a fairly well developed and fairly well 
noiiruhed white man who was deeply Ictenc with a greenish hue to his sti’'- 
His blood pressure was 150 rnm of mercury systolic and 100 mm diastol e his 
pulse 88 There were signs of weigit loss TTiere were no findings of significance 
m his chest Hie abdomen was sbshily distended but there was no fluid The 
luer was four fingers below the nghl costa! margin smooth and somewhat 
lender upon pressure The gallbtader and spleen were rrtt felt The eetremibes 
were negative eecept for areas of dermatitis factitia from scratching due to the 
severe pruritus 

i 4 .n I i,<.~.4 -fcj, iji - . urobilin 

white blood 
lymphocytes 
The irtemS 


Further Lvcr function tests revealed a sedimentation rate of 35 mm per hour 


bilinogen in twenty four hour* and the fecal urobilinogen vms 3 74 mg per 100 
gm The intravenous hippunC acid test showed a 30 per cent crcretion of the 
imected material , , . 

After a short penoa of observation on the med cal service the patient was 
tramferred to a surgical ward fnr operation On exploration a mi! gnint tumor 
of the held of the pincreas was fonnd the hver wis marltedly enlirged and the 
gallbladder d stend^ no evidence of metastasis was noted A cliolecystogastros 
lomy was performed 

This patient presented on labomtorv examination both findings of 
obstruction and of liver dirmge *nie obstruction was indicated by the 
hich alkaline phosphatase the absence of cephalin-cbolesterol floccula 
bon and the very low unoary and fecal urobilinogen Liver damage 



lABORATOnY DIAGNOSIS OF SURGICAL JAUNDICE 


49 


4 Luck6 B Tlie Palliology of Fatal Epidemic Hepatitis Am J Path 20 471, 

■5 Keefe J R Results of Hepatic Tests in Chrome llepaliUs without Jaundice 
Gastroenterology 7 1 (July} 1916 

6 Steigmatm F Popper H and Meyer K A Liser Function Tests in Clin 

ical Medicine JAMA J22 279 (May 29) 1943 

7 Schwartz S Sborov V and Watson C J The Quantitative Determination 

of Urobilinogen by Mcara the Evelyn Pholo-eleclnc Colonmeler Am 
J Clin Path 24 498 1944 

8 Watson C J Schwartz S Sborov V and Bertie E A Simple Method for 

the Quanbtative Recording of the Ehrlich Reaction as Camed Out witli 
Unne and Feces Am J Clin Path 24 605 1914 

9 Bodansky A Phosphatase Studies Determination of Serum Phosphatase 

Factors Influencing Accuracy ol Determination J Biol Chem 201 93 
(June) 1933 

10 Drill V A Annegers E F Snapp E F and Ivy A C Effect of Bihary 

Fistub on Bromsulphalein Retention Serum Phosphatase and Bile Phos 
phatase J Clm Investigation 24 97 1945 

11 Rapoport S Increased Serum Phosphatase and Hyperprothrombmemia in 

Infectious Hepatitis oi Children P^oc See Esper Biol & Med 62 203 
1946 

12 Kraus J and KakI E Effect of Standing on Cholesterol, Cholesterol Ester 

Values m Human Blood J Lab & Clin Med 271208 (June) 1942 

13 Hanger F M Serologic Differenbabon of Obstructive from Hepatogenous 

Jaundice by Floccuktion of CephaUn Cholesterol Emulsion J Clm In 
\estigabon 18 261 (May) 1939 

14 Moore D B Pierson P S Hanger F M and Moore D H Mechanism 

of the Positive Cephabn Cholesterol Flocculation Reaction in Hepatitis 
J Clm Investigation 24 296 (May) 1945 

15 Maclagan N F Thymol Turbidity Test a New Indicator of Liver Dysfunc 

tioo Nature 254 670 1944 

16 Watson C J and Rappaport E M A Companson of the Results Obtained 

with the Hanger Cephalm Cholesterol Flocculation Test and the Mac 
lagan Thymol Turbidity Test in Patients with Liver Disease J Lab & 
Clm Med 30 983 (Dec) 1045 

17 Kunkel H G and Hoagland C L Persistence of Elevated Values for the 

Thymol Turbidity Test Follovnng Infectious Hepabtis Proc Soc Ezner 
Biol & Med 62 258 (June) 1946 

18 Recant L Cliargaff E Hanger F M Companson of Cephahn Choles 

terol Flocculation with Thymol Turbidity Test Proc Soc Exper Biol & 
Med 60 245 1945 ^ 

19 Quick A I Clinical Application of Hippunc Acid and Prothrombin Tesf< 

Am J Clm Path 10 222 (March) 1940 

20 Meyer K A Popper H and Sleigmann F Significance of Rise of Nonnro- 

t^n^N^bogen in Medical and Surgical Jaundice JAMA 227 847 ( Sept 

21 Watson C J and Hawkmson V Seiwquantitative Estimation of Bilirubin 

Il-b «. Cl.„ 

22 (fl) Iversen P Roholm K On Aspiration Biopsy of Liver wodi Re 

marks on Its IKagnostic Significance Acta med Scandinav 202 ^1939 
(Z.) Baron E Aspiration for Removal Bionsv MateW,! a ti 

Arch Inl Med 63 276 (Feb) 1939 Material from the Liver 



•iS K A MEVEB, F STEICUANN H POrPEH 

and urobilinogen The white blood count was 30-100 with 76 per cent polymor 

phonuclears The ass ■» v _ 

of the gallbladder faile 

scout film Liser fuoct 

free cholesterol 400 wa 

albumin 3 83 globulin 3 07 

Because of the patient s lustui> findings and septic course on the ward a 
diagnosis of cholelithiasis wth possible eTnp>enia was made and surgety 
adsTsed At operation tlie bser was found enlarged and of brownish red color 
The gallbladder was under the b\-et edge and coscred by omentum It contained 
bile and some pus Drainage of tl e gallbladder was instituted and the abdomen 
closed The patient made an unexentful recovery 

About three wcels after opeiatiofl a rccleck etaimnaton reiealed a 
terol ester ratio of 31 per cent and an albumin globul n ratio of 4 63/2 "9 T”* 
icterus inder had dropped to 30 

In this CISC the finding of poor liver function pointed to hepahW 
but the clinical findings were predominintI> tliose of a surgical lesion 
with infection and tlie timel)' surgical intervention probably sas ed this 
man In this pntient there was impiirment of liver funchon poinfang 
to a hepatitis However because of the clinical findings the dngnosis 
of infection was made and confirmed at operation 

SUaiMARV AND CONCLUSIONS 

Tlie laboratory procctlures wluch aid lo Uie diagnosis of surgictl jatin 
dice are presented and their indications and limitations are discussed 
Special emphasis is laid upon tlie pitfalls in tlie diagnosis of surgical 
jaundice wluch may result from depending solel> upon the results of 
liver function tests These pitfalls are demonstrated by the presentabon 
of clinical case histones which portray parbcularlj three important 
condibons which may confuse the diagnosis of surgical jaundice 
These three condiuons are (1) intrahepabe bi]iar> obstnicbon duruig 
the course of a primary hepabtis-irijectious or toxic-or cirrhosis 
which ma} mimic an extrahepabc biliary obstruction to such an extent 
that an operation is performed (2) bilur} hepatitis and (3) purulent 


funebon tests alone 
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INTESTINAL OBSTHUCTION 
Analyeis of 352 Cases 

Wuxiam Hencbicks, M D * and Whuam D Griffin, XI D t 

1 

The problem ol intesbnal obstructioD presents one very important 
source of difficulty in that there are no absolute criteria to differentiate 
simple and strangulatmg obstructions The features of bowel obstruc- 
tion are similar to many acute abdominal disorders It is necessary to 
rely on accurate histones, physical examinations and laboratory data 
m the diagnosis 


about 50 per cent of all obstructions, they are not included m this 
senes because they do not present the same problem m diagnosis as 
do cases of internal obstruction 

The primary features of small and large bowel obstruction in 352 
cases have been analyzed together with the mortality and morbidity 
statisbcs The procedures that in our experience have lowered the mor- 
tality rate are given m detail 


SMALL BOVEL OBSTBUCTION 
168 Cases 


Obstruction of the small intestine may be divided into two main 
types high small bowel obstruchon and low small bowel obstruction 
High sm^l bowel obstruction is characterized by profuse emesis and 
loss of fluids Low small bowel obstruction is characterized by more 
marked distention and severe local effects on the obstructed bowel 
High small bowel obstruction constituted 10 6 per cent of the cases 
in this senes These lesions were charactenzed by sharp colicky upper 
abdominal pain, profuse emesis, marked dehydration and early pros 
tration Emesis was copious from the start and progressive The pa- 
tient was dehydrated and there svas loss of fluids and electrolytes 
There was scanty unne passed The plasma protein sometimes rose 
there Nvas an increase m the blood urea and nonprotein nitrogen These 
patients responded >sell to intravenous fluids and intestinal decom 
pressjon by suction with theMfller-Abbolt and Levin tubes Distention 
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INTESTINAL OBSTRUCTION 
Anal}ei8 of 352 Cases 

William Hendiucss, M D • and William D Griffin, M D t 

1 

The problem of intestinal obstruction presents one very important 
source of difficulty in that there are no absolute criteria to differentiate 
simple and strangulating obstructions The features of bowel obstjuc 
tion are similar to many acute abdomitial disorders It is necessary to 
rely on accurate histones, physical exammations and laboratory data 
in the diagnosis 

The parbcular differential diagnosis involved m the examination of 
the patient is not within the scope of this study Although incarcerated 
and strangulated external hennas (an additional 138 cases) constitute 
about 50 per cent of all obstructions, they are not included in this 
senes because they do not present the same problem m diagnosis as 
do Cases of internal obstruction 

The primary features of small and large bowel obstruction in 352 
cases have been analyzed together with the moitahty and moibidity 
statistics The procedures that in our expenence have lowered the mor 
labty rate are given m detail 

SMALL DOWEL OBSTRUCTION 
168 Cases 

Obstruction of the small inteshne may be divided into two mam 
types high small bowel obstruction and low small bowel obstruction 
High small bowel obstruction is characterized by profuse emesis and 
loss of fluids Low small bowel obstruction is characterized by more 
marked distention and severe local effects on the obstructed bowel 

High sroall bowel obstruction constituted 10 6 per cent of the cases 
m this senes These lesions were characterized by sharp colicky upper 
abdominal pam, profuse emesis, marked dehydration and early pros 
tration Emesis was copious from the start and progressive The pa 
^nt ivas dehydrated and there was loss of fluids and electrolytes 
^ere was scanty urine passed The plasma protein sometimes rose, 
tneie was an increase in Ae blood urea and nonprotein nitrogen These 
pahents responded well to intravenous fluids and intestinal decom 
pression by suction with the Miller Abbott and Levin tubes Distention 

From the Cook County Graduate School of Medicine Northwestern Univer 
^Medical School and the Surgical Staff Q)ok County HospiUl Chicago 
Attending Surgeon Cook County llosp lal 
T Clinical Assistant, Cook County HospUaL 
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was nummal and constipabon was comparatively late in the course of 
the disease 

Low small bowel obstruction, a much more common lesion, was 
located in the terminal ileum in 89 4 per cent of our cases 
Table 1 lists the cause of obstruction in the following frequency 
adhesions, 58 per cent, intussusception, 17 per cent, children, twenty 
five cases, adults, four cases, \ol\'ulus, 9 per cent, gallstones, 9 8 per 
cent, Meckel s diverticulum, 2 9 per cent, tumors, atresias, tuberculosis 




Fig 15 -Ehiodenal obstruction due to atresia in a newborn PaUent had profuse 
regurgitant emesis with distended epigastnum 


■ ■ I 

iius group pain vunuung anu oisiention 
The pain m mtestinnl obstruction was described as a cohe that was 
abrupt m onset in 85 per cent of our cases and located about the urn 
bilicus in 54 per cent Between the bouts of colic the natient* 
times hid complete relief The cohe was synchronous i^ith bLborygi 
mus, either elidible to the patient or apparent on amcultation VrsSle 
peristalsis nas infrequent, being present m only 15 per cent ITthl 
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cases The bowel sounds were descnbed as high pitched, gurgling 
rushes in 60 per cent It is the occurrence of cohc wth borborygmus 
that difFerenbales the cohc of obstraction from the cohc of other intra- 
abdominal lesions Late in the course of the disease cohciy pain and 
obstructive peristaltic sounds may be absent as a result of the disten- 
tion and paralysis of the bowel 

The vomilwg of obstruction may be descnbed as a persistent, re- 
gurgitant emesis that fails to relieve the pain An emesis of this type 


Fig 16 —Flat film of abdomen in galbtone obturation obstruction Gallbladder 
visualized as distended with atr was tlie clue to the diagnosis 


occurred m SO per cent of our cases Ten per cent bad feculent emesis 
on. admission, this group of neglected cases has a grave prognosis 
Vistentton in a complete low small bowel obstrucbon occurs with 
pain and emesis and was an admission symptom in 74 per cent of 
cases The distention was asynunetncal, being confined to the lower 
abdomen m the great taajonty of cases \Vhen the duodenum was ob 
structed, the epigastnum was filled with the distended stomach (Fig 
\5S \Vh«v ^ Vavver deum is involved the distention is usually coo- 
fin^ to the lower abdomen Ihe distention is often more real than 
The abdomen must be carefully measured to detect it We 
^MSider a normal abdomen to be scaphoid and below the level of the 
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xiphopubic line with the pabent in the supine posibon When the ab- 
dominal contour extends above the xiphopubic hne, distenbon of some 
degree is present The repeated measurement of the abdominal girth 
at the umbilicus with a steel tape is used to record the distention and 
its progress 

Coarfipafion is an unreliable symptom of small bowel obstruction 
Only 18 5 per cent of our patients complained of obstipation Some 
patients were consbpatcd for many days and showed no signs or sym 



toms of intestinal obstruction It is the usual practice to give an enema 
to determine if tlie pabent can pass feces or flatus The supposition u 
lb*. ' ^ *' ’ * 


'2,n.cU0„ (F.gs 

^,e 0.1 hod been previously given by mouth Many ot these patients 
'“P' I’O'vel at lanatotomr 
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perature above 100® F Fifty-SK per cent showed leukocytosis on ad 
mission As the obstruction continues unreheved, the patient becomes 
prostrate by his illness, markedly dehydrated, with cold and clammy 
slcin and weak pulse In stranpihtiag chstmctions shoeX ivas present, 
the abdomen ivas silent, lender, ngid and distended StraagubUoa 
usually occurs unless the distenhon of the bowel is relieved without 
delay 

The X ray erammation by means of a scout film with the patient lo 
the supine position was diagnosbc of obstruction m 65 per cent of the 
cases and was a great aid in the determination of the type and the 



Fig 18 —Small bowel obstnictum showing laddenng paralleliam and hernng 
bone pattem of the bowel 


location of the obstruction (Fig 18) Visible gas m distended loops of 
small bowel is absolutely diagnosbc of stasis of the intestinal contents 
Comparison of repeated films, taken at intervals of twelve hours or 
less, helps to determine the degree of distention and the effects of de 
compression procedures As the gas patterns of mechanical small 
bowel obstruction and paralytic ileus are quite similar in some cases 
differentiation must be made with the stethoscope (Fig 19) In the 
oresence of strangulation and pentonitis a paral>'tic ileus u super 
^posed upon a mechanical obstruction and treatment must be di 
rected to the cause 
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UIujtratiLc Case— The fohowing case has been chosen because it 
illustrates the predominant symptoms and signs of acute low small 
bowel obstruction 

A 35 year old white woman was perfectly well until thirty six hours before 
admission Tliirty s« hours previously she noticed a sudden cramping abdominal 
pain that doubled her up lasted atxiut three minutes and then ceased completely 
The pain returned in n few minutes, associated with nausea, the pam was now 
moderate in force and located penumbihcatly The pam continued intermittently, 
recumng at about ten minute intmals but of increasmg intensity The patient 
was comfortable betiveen seizures Twelve hours after the onset the patient 



Fig 19-Parabtic ileus showing typical appearance of mechanical small bowel 
obstruction 


nouced tliat Iwi abdomen was begiranng to swell and ihe nausea was now 
cialed with a regurgitant emesis that did not relieve the cam The 
EtMl, msl.l hn .1.™ >.«E disl-rM becio,, ol p^rand 

Tha paPenl had not paated^a^m 

Tlie past history was negative except for occasional m,lrt d.ff ,,^1 . «r j 
and 1 feeling of aMominal fullness Tliese atUd,s subsided on hnm^^ “igeshon 
Tl,a^pai,™t_had_._.,.p„cnmcal 
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tense but not tender TcristjUic sounds uere bigh pitclied n-jth bakles mter 
spersed. and occurred at tbree-niunite intei\al$ Rectal examination xeas regatue 
Temperature was 100’ F, respiration 21, puke 92, blood pressure I'lO/SO, hemo- 
globin 00 per cent, cryt^oeytea 5 300000, unnary specific grawty 1025 The 
flat plate of the abdomen rexeaJecI modaate dwtentioa c( tiie small bonel He 
patient was treated conscrvatixely with tlie use of a Lexin tube, \\angensteeD 
suction and intraxenous fluids After four hours of conservative treatment the ab- 
dominal distention had not decreased, the temperature had risen to 101^* F 
and the abdomen was tender in both the right and left lower quadrants, fens 
taltic sounds were diminished A repeat flat film of llie abdomen showed an in 
crease in the distention of tlic small bowel 

Tile abdomen was opened through a nght paramedian incision and the ter 
iRinal ileum vvas adherent to the cervical stump and obstructed by scar pssue 
with a superimposed V-olvulus of the small boweL The twisted loop vvas distended 
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operabons for small bowel obstnicbon In thirty six cases, the previous 
surgical procedure performed 'vas an appendectomy (21 per cent) In 
thirty one cases (18 4 per cent) the patient had a laparotomy for some 
gynecological condition A total of ninety sue pabents had previous sur 
gery of some type Fifty seven per cent of the adhesive obstrucbons 
resulted from previous operative trauma The presence of a scarred 
abdomen with obstructive manifestations indicates the diagnosis of 
adhesive obstruction in the majority of patients 
The ileum was imolved twelve bmes more frequently than the 
jejunum Gangrene of the ileum was found m thirty cases and gan 
grene of the jejunum in four cases Tuberculosis of the small bowel 



Fig 21 -Resected specimen Palhological report fibrolipoma 


With obstruction Obrolipomi wlh ileo ileal intussusception (Figs 20 
and 21) carcinoid tumor sarrhous carcinoma, capillary hemangioma 
each one case and regional entenUs two cases Hernias of the internal 
type were found in four cases and ileocecal intussuscephon in all 
stages m thirty tiio case. There were trvo atresias of the small borrel 
one of the ileum and one of the jejunum 

Treatment — Treatment m general rsr ^ . 

of the Miller Abbott and the Levin tube with WangensS^n 

and the judicious use of sodium sulfadiazine neninllm 

fluids and blood transfusions to restore fluid loss and 

funebon in preparabon for erpectanl surce^ 

pahents Mere .11 forty^ight hourshefore Ir Jtaenf fifl?^seTC“ple°’S 
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were untreated from t\\o to five days before admission and m twenty 
four patients the attacks of cobc had existed from five to twenty-one 
day’s before Ihev came to the hospital Six patients died a few hours 
after admission 



aj - m ouj. (ofgj group could only be 

examinations If the distention was 
% widi a rehjrn of normal penstalhc 
IS continued and tsventy patients 
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were relieved of obstruction by conservative means If however the 
temperature or pulse continued to increase the abdomen became 
tender or peristalsis ceased the patient was immediately decompressed 
by surgical means Disastrous interference with intestinal viability may 
become apparent within tlie comparatively short interval of one hour 


ment was then determined by the condibon of the bowel and the 
condibon of the patient 

Emergency laparotomy was performed in 1-12 cases The surgical 
procedure instituted at laparotomy depended on the condition of the 
bowel and the condition of the patient In 98 per cent of the cases we 
were able to correct the cause of the obstruebon itself without resort 
mg to enterostomy Severance of adhesions was performed in 43 per 
cent alone and in conjunction with some other surgery m 15 per cent 
Bowel resection of all types was performed, in 34 per cent of all opera 
bve cases 83 per cent of these resections were end to end and side to 
side anastomoses End to end anatomosis of a simplified type (Fig 
22) was performed in 59 per cent of the resected cases side to side 
anastomosis being used when the marked d^erence in luminal diam 
eter made an end to end anastomosis impossible Ileostomy for re 
moval of gallstones with or without resection was performed in 9 8 per 
cent of the total cases Reduebon of intussusception with or without 
reseebon in 13 per cent and detorsion of volvulus willi widening of the 
mesentery in 11 per cent Meckel s diverticula w ere removed in 3 5 per 
cent and internal hernias were found in association with obstruction 
m 2 8 per cent of instances 

Postoperabve therapy consisted of sulfadiazine penicillin supporbve 
treatment of the patient and intestiml decompression by suction until 
mtestinal rooblity relumed 

Results —In small bowel obstruction our over all surgical mortality 
was 27 9 per cent Forty pafaents died following surgery In all forty 
sue pabents died and 122 recovered Of the forty six patients who died 
SIX were m a terminal stage on admission and ^ed within a few hours 
without surgery Thirteen patients or 9 1 per cent died in shock within 
twelve hours of surgery in spite of therapy Twenty seven per cent of 
Uie patients who died had perforation and peritonitis at the bme of 
surgery and 18 per cent of the pabents who died hid peritonitis after 
surgery or a total of 45 per cent with peritonitis 
Twent>-one or 45 per cent of the patients who died were over 50 
years of ap A total of 78 per cent had persistent emesis that was con 
boiled only b> suction and 30 per cent of these had feculent emesis 
Distention was severe on admission m SO per cent of the cases Ab 
domiml tenderness and rebound tenderness was present in 58 per cent 
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^\^th absent peristaltic sounds in 15 per cent. The temperature was 
o\er 100° F in 73 per cent with a leuLocjtosis in 64 per cent The 
bowel sounds were mdicabie of high grade obstruction in 65 per 
cent There was x ra) pMdence of obstruction m 5S per cent and the 
tennmal ileum was in\ohed in 894 per cent of the cases 
It IS apparent from the abo\e figures that the mortality was in 
creased by a delay on the part of the patient m seeling treatment The 
duration of the sj-mptoms at home before coming to the hospital was 
hvo dajs ID se\ent)-one instances, from two to five da>s in sutj-thiee 
instances and tliere w ere fhirt> -four cases in w hich the duration of pain 
existed from five to twent) oneda>s Inal! 16S cases, the average dura 
tion of the patient's hospital stay before surgery was instituted was 
from two to twelve hours, m more than 60 per cent of the 142 cases 
that w ere operated upon Ollier factors that influenced the mortahtj 
were obstructions difficult to deal with m patients with poor cardiac 
reserve, old age and its infirmities, great distentions and strangulating 
obstructions 


I-tnCE BOWEl. ODSTBUCTION 
184 Cam 

Large bowel obstructions difier vvidel) from small bowel obstruc- 
tions iQ that 90 per cent of them are simple obstnictions to the luminal 
contiouit} of the bowel due to carcinoma, and 10 per cent of the™ 
divided between volvulus, Intussusception, pelvic laflammafoiy condi- 
tions and, rarely, adhesions The symptomatology, however, is quit® 
similar to that of small bowel obstnicbon, difiering only m the tune 


then decreases and ceases as abruptly as it began The patient is com 
fortable between pains The colic is frequent when an acute obstruc 
tion occurs \Mien the obstruction continues unrelieved over a long 
period of time or when vascular or nerve damage to the bow el is super 


nostic of a bowel obstructed and distended with fluid and gas 



LNTESTINAI. OBSrnUCnoN 


Banks In the distended abdomen penstaltic waves aie laiely visible 
and their presence indicates only tot an acute obstrucbon has been 
superimposed upon a chronic obstruction of the colon 
A history of consttpotion of a chrome nature that has progressed to 
an obsbpation is usually chcited These patients are chrome takers of 
cathartics who may show periodicity of constipation and diarrhea, pas 
sage of blood or mucus and meteonsm The complaint of constipation 


Fig 



23 — Banum enema showing an obstructing carcinoma of the sigmoid coton 
The markedly dilated colon proximal to the lesion is easily visible 


may appear early or late in the sequence of the history depending on 
whether the obstrucbon is near the cccum or the rectum 

Vomifmg IS a later and usually pretennmal symptom of large bowel 
obstruction in tbit tbo •vt . — » -v «t 

cent) ■ • • 

Emesi 

imposed small bond obstrucbon, an incompetent ileocecal valve, or an 
adynamic ileus due to pentotuUs 

The symptoms of large bowel obstrucbon may be summarized by 
the picture of a symmetneal disteabon of a high grade, not accom 
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parued by nausea or vomiting but accompanied by intestinal colic and 
constipation 

The physical findings of large bowel obstruction are meager con 
sidenng the seriousness of the lesion The abdomen is distended but 
the patient is comfortable No penstaltic svaves are visible The ah 
domen is tympanitic and tense, but not rigid or tender The presence of 
tenderness indicates that the xiabJity of the boivel has been unpaired 
and, when present over the cecum indicates the immediate danger of 
spontaneou-* perforation 



Fig 24 —Incomplete sigmoid volvulus showing balKaKe action at the site of 


The blood changes in large bowel obstruction are minimal and usu 


flat plate of the abdomen wiui tue iwoent in ttie supine position must 


may not always be evident 
domen Further evidence m 


on exanunatioo ot the hat plate of the ab 
a coi^ierative patient may be obtained by 
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use o{ a tap svalet euema U the patient can lake and retain 2000 cc of 
enema, the obstruction should be considered proximal to the hepatic 
flexure Barium enema (Fig 23) will not be necessary for diagnosis in 
the majority of cases but, when used, x\ill adequately outline the site 
of obstruebon, except when the obstruction is in the rectum, and there 
a’ 1 ’ r » 1 .« 

0 

F 

the obstruction 

Illusfraticc Cose —The follovnng case is cited as representative of 
large bowel obstruebon 

J J a 74 year old male Negro was an ambulant patient who was adnutted 
to the hospital with the following complaints He stated that eighty su hours 
previously he noticed cramping abdominal paui moderate la force and located 
suprapubically in the lower abdomen 11c took some mineral oil for rehef The 
pain however continued intermittently for about four hours and then stopped 
This pam then recurred m two hours and spread throughout the entire lower ab 
domeo of the same nature as previously but of stronger intensity recurring 
about every twenty to thirty minutes and lasting about bvo minutes About five 
hours after the onset the patient noticed that his abdomen was beginning to swell 
Twenty four hours after the onset the patient passed a small amount of flatus 
which reheved him for a few hours Home remedies consisting of mineral oil 
and enemas pr^uced no rehef Tlie patient stated that he was unable to hold 
the enema The past history was negative except for a chrome consbpation for 
tlie past five years alternating with diarrhea for the past six months He had 
never noticed any blood on or in his stools He had lost ten pounds ui the last 
six months although lus appetite had remained good 

The patient did not appear acutely ill There was marked abdominal disten 
bon that was syrnmetncal Peristaltic waves were not visible The abdomen was 
tense but not ngid with tenderness on palpabon over the cecal region Peristalbc 
sounds were high pitched with tinkle and rushes and occurred every two 
minutes The rectal exammabon was negatise and there was no gross or chemical 
blood The temperature was 99 2* F respiration 21 pulse 86 blood pressure 
158/8S the unnary specific gravity was 1 025 the hemoglobin 67 per cent and 
the ep^ocyte count 4 000 000 The patient was unable to take more than 750 
cc of tap w^ter enema and it returned clear The banum enema revealed a 

raeced «f«>nr.c • r i _ — j 

1 


From Table 2 is it apparent that obstruction of the left half of the 
^on IS eight times more frequent than in the right half of the colon 
Ihe type of obstruction that is usually seen is a simple obstruebon of 
the lummal continuity of the bowel wthoul peritonitis The strangu 
?._u v™*;**®".*" the blood supply is comprised wth 
dIvuIus for in 
arctnoma 
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pamed by nausea or vomiting but accompanied by intesbnal colic and 
constipation 

The physical findings of large bo%TOl obstnicbon are meager con 
sidenng the seriousness of the lesion The abdomen is distended but 
the pabent is comfortable No peristaltic waves are visible The ab 
domen is tympanibc and tense but not rigid or tender The presence of 
tenderness indicates that the vnbihty of the bowel has been impaired 
md when present over the cecum indicates the immediate danger of 
spontaneous perforabon 



Fig 24 —Incomplete sigmoid volvulus tbo ving ball valve act on at the site of 
twist 

The blood changes in large bowel obstrucbon are minimal and usu 
ally consist of a secondary anemia The average erythrocyte count was 


be taken to include the diaphragm and the pelvis and is diagnostic 
showing die marked distenbon of the cecum and colon proximal to the 
^sJiunbAO. and the normal empty bmvd distal to the obstrucbon 
The locabon of the exact site of the obstruction m the large bowel 
may not always be evident on examination of the flat plate of the ab 
domen Further evidence m a coc^ierihve patient may be obtained by 
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Treatment -The treatment of colonic obstructions is pnmanly sur 
gical, for simple obstructions ate dosed loop obstructions that cannot 
be decompressed with intestinal intubation and suction of the non 



G Operation completed 


Fig 25— Transverse colovtoTOy 


Operative type U is only in the very unusual cases that the ileocecal 
valve IS grossly incompetent and cecal contents may be discharged 
into the terminal ileum and decompressed by suchon The conserva 
tive routine of oil by mouth and enema may be tried but should not be 
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Treatment.— The treatment of colomc obstructions is primarily sur- 
gical, for simple obstructions are closed loop obstructions that cannot 
be decompressed wth inteshnal intubation and suction of the non 



Fig 25— Traiis\erse colostomy 

operahve type It is only m the %erj unusual cases that the ileocecal 
salve is grossly incompetent and cccal contents may be discharged 
into the terminal ileum and decompressed bj suction The conserva- 
ti\e routine of oil by mouth and enema may be tried but should not be 



TAHLH 2 — DISTRIBUTION, PATHOLOGY AND MORTALITY IN COLOMC OBSTRUCTION 

latCasI^. IQU>-I9tS 



j^tomy, 40 
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and the fact that no sutures are placed into the distended bowel or 
mesentery The bowel may be opened in twenty four to forty ei^l 
hours ivith cautery for permanent decompression 
Lesions of Right Half of Colon —Lesions of the right half of the 
colon must be decompressed early in the course of the disease because 
a rupture of the cecum may occur in these cases with only a small 
amount of apparent distention The surgical procedure of choice m 
these cases is the McNealy cecostomy We consider the folloiving to be 
the indications for cecostomy 

1 Lesions in the proximal one half of the colon 

2 Patients who haie tremendous distentions with impending per 

foration where the site of the lesion has not been deterrruned 
and where the patients condition will not tolerate more than 
the simplest procedure under a local anesthesia 
There is usually a choice of two anesthetics spinal and local Spmal 
anesthesia is ideal because the muscular relaxation afforded permits 
the surgeon to work with the greatest facility It should not be used 
when the patient is profoundly toxic when he is markedly anemic or 
’ ' ^ when 


a ten 
I con 

secutive cases of emergency colonic decompressions were done with a 
mortality rate of 44 5 per cent In 1944 we began to employ transverse 
colostomies whenever possible In 1945 there was a total of forty rune 
cases of colomc obstruction with a total mortality of 20 5 per cent 
Thirty nine of these cases were carcinoma In the thirty nine cases 
twenty four cecostomies were done with a mortabty of 29 per cent 
fifteen transverse colostomies xvith a mortality of 66 per cent and tea 
Mikulicz procedures with a mortality of 20 per cent From 1940 to 
1945 inclusive forty seven transverse colostomies were performed 
with a 21 per cent mortality and 142 cecostomies with a mortality of 
40 5 per cent We were thus able to lower our mortabty from 44 6 to 
20 5 per cent apparently by the use of a transxerse colostomy We are 

convinced however that the emplo>Tnent of transverse colostomy was 

only one of the factors which affected the mortality rate so markedly 
Other important factors are early differenbal diagnosis of large from 
small bowel obstruction and surgical decompression without delay 
when conservatwe methods are ineffectual We therefore concen 
trated on these factors 

1 Early diagnosis 

2 Early decompression 

3 Adequate preparation of die patient for surgerx 

4 Tlie use of spinal and local anesthesia ^ 

5 The use ot the htmnetse colostomy for lesions of the left hall of 
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persisted in \nlhout careful and repeated etamimbons of the patient 
for a measurable decrease m duteotwo and die passage of gas per 
rectum The abdomen should be repeatedly ewimined for evidence of 
cecal tenderness and impending perforation Conservative treatment 
should consist of preparation of the patient for surgery, the uses of 
intravenous infusion for dehydration and, as blood changes are a sig 
nificant factor in %oh-uIus, intussusception and strangulated bowel, the 
judicious use of whole blood transfusions may be required 

In the discussion of the surgical decompression of colonic obstruc- 
• 1 1 j I 1 _ _f .1 . Wf tnhes 


cmoma, a direct attach against the offending lesion is contraindicated, 
for the mortahty of an operation lor carcinoma is doubled in the pres 
enee of obstruction 

I.ESio\s OF Left Half of Colo\ —For lesions of the left half of the 
colon we advise a transverse colostomy of a simplified type The tnos 
V erse colon is chosen because it is an easily localized thick*w all^ loop 
of bowel witli little danger of spontaneous perforation on handling It 
is proximal to the site of obstruction and wnlJ permit adequate decom 
pressiOQ of both the left and right segments of tho bowel and diversion 
of the fecal stream foe subsequent surgery iAiso it eonsertes body 
Quids and electrolyles at a time when they are at a dangerously low 
lex el Subsequently, it is much more desirable because of the senusolio 
homogeneous character of (he discharge from the colostomy loop 
Techntc of Transicrso Co/osfomy — Ibe lechnic of tnnsxerse colos 
(omy as useu by the authors is as folloxxs 
A transxerse incision (Fig 25) is placed through tlie right rectus 
muscle, midway between the umbilicus and the xiphoid process so that 
the colostomy will be out of the field of subsequent surgery The 

■ re -r-hes 

ISCU 

leter 

aim o lu iw “ '-i*'--' to *■> j A AAj AA^K ^ ^ ^ cods 

brought together and clamped When tlie transverse colon is promi 


No UX •» AA\J^A>A A A-A* A tj A AIA 

to 3 inches is left The skin is approximated about the bowel with in 
temipted silk A rubber tube is threaded over the glass tube for V, 
inch and the glass tube is Jraxvn under the bowel The disUnCt advan 
ces of this method are tlie removal of the obstructed and distended 
biw\el from the field of surgery when closing the abdomen the ease 
*^°d facility of repairs and adjusbuCTils on the stoma m the abdomen 
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opaaty comes to a sharp point and produces the appearance of an “ace 
of spades” (Fig 26) that is simulated b> no other intra abdominal 
lesion Then, from the examination of the fiat x ray films of the abdo 
men and, in doubtful cases, of the films following the barium enema, 
the diagnosis of sigmoid volvulus may be made with a reasonable de 
gree of assurance 



Fig 26 -Sigmoid >olvulus sho^^-lng typical pattern of distal sigmoid 

Two of the patients m this series had gangrene of the sigmoid loop 
and one of these died with a generalized peritonitis The mortality rate 
for ten cases of sigmoid volvulus was 20 per cent The other mortahty 
lictOT was cardiac failure ^ 

All these patients w ere treated by extenonzation and second staee 
resection ® 

SiraiHlARY AND CONCLUSIONS 


An analysis of 352 cases of bond obstniction has been mesenleA d 
svlneh^ieS eases ssere small boivd obstmebon and IS? 
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the colon and the use of the cecostomy for lesions of tie n^l 
half of the colon ^ 


0 

twelve cases of transverse colostomy and nine cases of cecostomy ■with 
the same mortahty rate In our eipenecce, the cause of death con 
tinues to be infecbon The common causes of death in large bowel sur 
gery is, in the following order peritonitis bronchopneumonia and 
circulatory failure For both our cecostomies and transverse colos 
tomies, the cause of death was ui that order 

STCBfOID VOL\'ULVS 


of strangulabon and perforabon 

\WvuIu5 of the sigmoid colon is of two types The scute type is char 
aelenzed by occurrence in the younger age groups, of short onset wto 
an equisoeal history of coasUpatioa. early transient emesis, generalized 
cramping abdominal pain, abdominal tenderness, acute distention and 
marked prostrabon These pabents tend to de\ elop gangrene early and 

d 

e 

if 

e 

disease These pabents tended to develop gangrene late m the course 
of the disease and run a more moderate course 

The symptomatology of sigmoid solvulus of the subacute type « 
quite typical The majority of patients were ambulant despite their tre 
mendous distenbon Attacks of partial obstnicbon of the colon are 
followed by a complete obstniction The abdomen is tremendously 


tern that shows the tremenuousiy uiwieo sigiuoiu uy uuiiig lue euuit 
The banum enema reveals a normal mucosnl pattern in the 

"■ «“■ <“»■'<* '“P “PP" “■* 



BO\VEL OBSTRUCTION IN THE NEWBORN 
ED^VIN M MniEH M D * 

It is my purpose in the clinic this mornmg to discuss with you 
bnefly a subject which for many years has been of great interest to me 
namely bowel obstruction in Ae newborn infant It has been of spe 
cial interest to me is a surgeon because in the last analysis relief from 
obstruction is usually obtained only by operative measures and it 
should be of special interest to you gentlemen who are general prac 
htioners or pe^atncians because you have the opportunity of seeing 
these patients very early and the outcome will often depend in great 
measure upon the thoroughness of jour initial examination your ob 
servation of the baby during the first few days of life and your judg 
ment in deciding upon the proper course to pursue 
I think it IS fair to state that when i newborn infant manifests dm 
ically the signs of a partial or complete obstruction of the gastro 
intestinal tract there is a strong probability that some type of congen 
ital developmental defect is present and I believe that the statement 
made by Bland Sutton over sixty years ago is true viz that such 
defects are most apt to occur at the sites where the embryological 
processes are the most complex and therefore the chances of error the 
greatest namely ( 1 ) in the esophagus at about the level of the bifur 
cation of the trachea (2) m thedu^enum close to the ampulla of the 
vater (3) in the lower ileum in the neighborhood of Meckel s diver 
ticulum and (4) m the lower rectus and anus Obviously it would be 
impossible here in so short a tune to speak of all of the almost innum 
erable possibilities that might be met avith so I shall confine my re 
marks to these which are the most common and endeavor to illustrate 
mth a tj’pical example of each 

CONGENITAL ATRESIA OF THE ESOPHAGUS 
It IS a frequent occurrence as you avell know for normal babies to 
spit up or regurgitate some of their food and ordinarily it is of no con 
sequence but when the newborn infant immediate after delivery starts 


niii ue ■*» auempt ,s made to pass a catheter into 

Ihe stoimch the tube fill; to descen d more than a few centimeters 
F™ .he Depam.™.. of 


X \ 
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voinitujg and distention were the outstanding symptoms and wwe 
present in SO per cent of the cases 
Early diagnosis and early surgicnl decompression in small bowel ob 
strucbon have been emphasized Enterostomj was necessaiy in only 
fiTO cases In 9S per cent of the cases the cause of the obstruction 
corrected directly 

Resecbon was performed in 3-1 per cent of our cases 
An over nil mortality rale of 27 0 per c«it is reported 
Carcinoma was the cause in 90 per cent of the cases of large boN\« 
obstruction The left side of the colon was involved in 81 per cent and 
the right side of the colon in 19 per cent of the cases 
A transverse colostomj is the operntion of choice when the lesion is 
m the left half and a cecostomy when the lesion is in the right hilf of 
the colon 

A mortality rate of 205 per cent i< reported 
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milestone m the long continued search for a solubon of this tough 
problem and I cannot urge upon you too strongly that you carefully 
study their ongmal pubhcabon * You wll find there related some 
of their early failures, a detailed description of their operative technic 
the selection of cases for operabon, and the pre and postoperative 
care This work has been a sbmulus to surgeons m many other clinics 



Fig 2" -R \v aged t week Congenital aUesia of the esophagus willi a 
blind upper segment and eomniun cal on between tl e trachea and the lower seg 
ment which leads d rectly into the stomach Gastrostomy performed 10/4/20 
Death nine da>-s later X ray film after Introducing Lpiodol through gastrostomy 
tube 


and reports of successful operation ha\e since come from Lanman 
Lam Gross and others In the transacbons of the Amencan Surcical 
Associabon for 1944 Haight^ again reviews the entire subject and re 
ports SLt successful results in the sixteen infants m whom the prunarv 
• Haight C and Towsley 11 A Congenital Atresia of p « v ^ . 

Tracheixsopl ageJ Fis^la Ertrapleural Ligation of FistuU a^d End^t>E^a'^ 
astomosis of Esorhageal Segments Stag (Vnee. & Obst 76^0 (Jum) 194^ 
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that such a condition is extremely serious, and demands sound judg 
ment and quick action, for if left alone death from inanition will fol- 
low within a very few days and a tenninal pneumonia is bkely to be 
found 


Pathologically there are three possibilities 

1 Very rarely the upper segment of the esopli igus is blmd and L 
separated by seieral inches from the lower segment which leads di 
rectly into the stomach In a few cases of this type surgeons have been 
able to make a gastrostomy at the first operation, follow this later with 
an extenorization of the upper segment in the neck, and fin illy join 
the two indirectly either by a skio-hned channel subcutaneously or an 
artificial tube outside Such a procedure requires a long tune, involves 
several operative steps, and the end result is none too satisfactory al 
though the situation is compatible with life 

2 E\ en more rarely the short upper segment communicates with the 
trachea while the lower one (blmd above) leads into the stomach 
Under these conditions mucus is qiuckly aspirated into the lungs and a 
pneurnonu almost invariably sets in 

3 Most commonly of all, the upper segment is blmd at about the 
level of the second dorsal vertebra, while the lower segment has a 
fistula connection with the trachea usually just above the bifurcation 
This communication allows air to pass readily into the stomach, as can 
be clearly seen in the x ray and produces a fullness in (he epigistnum 
(Fig 27) 

Treatment.— ^Vbat can be accomplished in dealing wnth a situation 
of this land® As a matter of fact, for many years nothing of permanent 
value could be done Gastrostomies of course, were frequently per 
formed, and life was prolonged in Hus way for a little vvhile, but 
gastric contents always leaked back into the lungs and death from 
pneumonia almost invariably intervened It finally became quite ap 
. 1 ■ . — d ' — >.t-Q xsere interested m this field 

, ( , ' , • ! !•' . • be closed and either a duecl 

.,1 I • 1 1 * i ' • . ’’ • , • , nd low er segments or an indi 

, I , I. . I ' I *1 • » • I rhest Richter’ of Chicago, in 

■ ’ • I . • .r chest cavity, Mixter,* 

> Gage and Ochsner,® m the 

s with txpe at the time gas 


tTOStomy was done, Shaw,* ui -isMy. acsenbed the extrapleural ap 
nroach with closure of the fistula and direct anastomosis, vvhile m 
lOjn f anman* of Boston published his efforts in four cases using the 
Lme technic but we are indebted to Haight* and Towsley of Ann 
Mbor Michigan for the first successful result Their work marks a 
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In out experience, wtich covers a series of eleven cases, we Kave had 
seven successful results, and the foUmvmg technic has proved satis- 
factory The abdomen is opened through a tight rectus incision, under 
either local or general anesthesia, and the liver is retracted to the right, 
thus exposing the duodenum which in one of our cases was almost 
as large as the stomach One identifies the position of the colon deter- 
mines the presence or absence of a volvulus, and carefully looks for 
any abnormal bands This procedure may involve complete exposure 



of all of the loops of bou el ind several minutes m-iv v,o j » 

fore the ernct r,.c »orl n„„,e „t ol«Tr,“ I 

clear Any constricting band is cut across and axnJv, i ^ made 

but if an atresia u apparent^ rh>ar, i? ' I" ‘^tiUvisted, 

(it may bo difBcult to distinguish behveen t}^ t^r, ^ 

point of obstruction bos hidden beneath the roof ^ 

notlung but a short-circuHwg anastomosis wil! hf S rowentery) 

Armror. .. „ 0>„ be,, of .be“ 
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selected cases ^ rather much is to be hoped for in 


■nie DUODENUM 

becoming more enraurapmp*i?***^'^’°" duodenum is rapidly 

gery are more freouentfv successful results foUoiving sur 

literature on the subrect w-tc ^ ^ ‘’‘ported Until thirty years ago the 
Dons and the natholnm, " umnlemipted senes of autopsy descnp- 
that Ernst a ^nenhS^ ' understood, but it nas not until 1916 

eitherof a St n/rrSZ^^^:^^^ theinDmsic. consisLg 

the ampulla of Vater (stenosis), usually at or near 

of the channel ( atresia 1 'be confimutj 

as depicted by Seidlm » a an iris-hle diaphragm such 

variety IS Se to some (2) the ertrmsic 

genital band (Jackson^ ” nr^ outside the bowel wall, such as a con 
and very commonly mesentenc vessels, 

'V E Udd« of fiSton and E^f rl.'“ "uinarous writings of Prof 
Vork, a twist or volvulurof thL hfclnfosh” of New 

mesentenc artery associated 'be axis of the supenor 

reversed rotaho? (clockvvise) of rotaDoo, or 

may be. the cbnical mSiVrl bowel Whatever tlie cause 
fuUy observed the coS^diulm shoffib^'^'l^’ ‘bj mfant js care* 
ing physician Vomitin«r ^ be wsily reeogmzed by the attend 

that associated with concemtal*!!^’ ** ^b^^^ symptom, and, unlike 

diately after birth is proeresviw it begins almost urnne 

tains ruHu j\P(®Sres$ive. persistent and almost alwivs con 
oft 


1 auu uuoaenum can be clearlv vi« 


come in a case of congenital ob^c'twn“oTV^.“'"7 ''i out 

early diagnosis and immediate accurate sunncjJ demands 

fortunate enough to have only a stenosis m-!^t t Infants 

pejhaps y^sf ^ 

and the administraDon of adequate fluids by vein fas weU 
amounts of blood) w^ contnbule much to the ease of the procerre 

and the smoothness of the postoperative course ‘ w-.cuuii. 



Fig 29 -Infant C 1/13/42 aged 5 dajs Atresia of the lower ileum Before 
operation— successful outcoire foUo\ving anastomosis X ra>' Elm showing dis 
tended loops of small bowel 
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enough to produce bihary vomiting and has caused a marked dJata 
tjon of tlie duodenum, an anastomosis between the wide duodenum 
and the collapsed ribbon like first loop of jejunum (usually anfecolic 
because of the narrow space in the mesentery of the transvene colon 
between the right and middle colic arteries) is without doubt the pro 
cedure of choice, whereas if the obstruction is high in the duodenum 
(as in one of our earliest cases) and has not been associated with bde 
m the vomitus it calls for a gastroenterostomy The technic of anas 
tomosis IS naturally diSicuU because of the minuteness of the structures 
(the collapsed jejunum being about the size of a goose quiU), but with 
care hvoYows of the finest sutures cm be iccurately placed, and a 
water tight anastomosis completed 
It IS perhaps needless to mention but extremely important to empha 
size that the most painstikmg and meticulous postoperative care on 
the part of the surgeon and all others concerned is necessary if a suc- 
cessful operatn e result is to be obtained 

CONGENITAL ATHESlA OF THE ILEUM 
In contrast to complete obstruction of the duodenum, otresn of the 

,1 « .» ' T « . 1 „ TTf 


lum of Meckel and there (as m tlie duodenum or esophagus ) mny be 
found a complete gap m the continuity of the bowel ( xs m our first 
successful case) or a narrowing tight enough to block the lumen effec- 
tively The clinical picture here as when the duodenum is involved is 
quite uiuqur but by way of contrast let me emphasize that the vomit 
ing which ui either is the oluef symptom begins immediately after 
birth IS It first composed of siom ich contents then is stained with 
bile and npidly bexximes broivn m color and has a fetid odor The 
lower abdomen instead of being relatively flat (as with duodenal 
atresia) becomes progressively distended and throughout a tym 
panibc note on percussion is found Tlie roentgen findings here are 
also of great importance the plim film (Fig 29) showing clearly the 
loops of distended small bowel and no air can be seen in the colon 
Moreover if a httle barium be mtioduced bv enema the collapsed 
state of the large bowel is readily mide out 
In making the diagnosis I would insert here a word of caution to 
vvit that a similar picture may be produced by a meconium ileus a 
condition for which operatioo affords little or no relief We are here 
indebted pirticulirly to Dr Sidn^ Farber>‘ pithologist at Harvard 
University vvho has pointed out in his several writings on this subject 
tnat ^e mspissated bowel content m. a. hahy wUh. 

meconium ileus (wlucb is due pnmanlv to a dysfunction of the pan 
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fact, nothing but a ^Vlde exposure of Ae site of obstruction and a short- 
circmtmg anastomosis offers the slightest chance of recovery The 
accompanying drawing made by the artist at the operating table well 
illustrates the steps of the technic which we have employed in our two 
successful cases in one of which a gap of more than an inch existed 
bet\\een the dilated proximal bowel and the small distal collapsed 
loop (Fig 31) 

OBSTRUCTION DUE TO MALFORMATIONS OF THE LOWER RECTUIH 
AND ANAL ORIFICES 

Any discussion of bowel obstrucbon lo the newbom could be far 
from complete if no mention were made of the most frequent cause, 
namely, malformahons of the lower rectum and anus Here again we 
see the importance of careful examination at the time of buth, for if 
an imperforate anus be present it can at once be detected, and if a 
fistula exists between the bhnd rectum and the vagina, urethra or 
permeum the passage of meconium through the abnormal opening 
gives one an imme^ate clue as to the type of pathologic deviation 
that may be present In this field as m so many others having to do 
with surgery in infants and children, we owe a great deal to Prof 
Wm E Ladd of Boston, who for many years was chief of service at 
the Children s Hospital and has only recently retired from this position 
to confine his work to private practice If you will carefully read 
book written by Dr Ladd and his associate Dr Robert Gross, pub- 
lished in 1941 and entitled 'Abdominal Surgery of Infancy and Child 
hood' you wll find not only an exhaustive discussion of this field of 


luiiii), uugiiubis aim iiiu uciUnenr in eacn 
Group I An openmg is present al the anal orifice, but it may be 
small and may be associated with a nanrowmg of the lumen of the 
terminal rectum perhaps I to 4 inches above the orifice Naturally 
medical advice is sought for these patients later than for those wth no 
opening at all and se\eral months may ha%e passed before thev are 
brought to the surgeon They ha\C had difficulty m moving the bowels 
and have become quite dependent on the use nf __ j ,i 

On examination one finds an in 

(often onl> i few millimeters in • . . 

rectum is felt with the examimi^ treatment imoKes a cni 

cial inasion if the openmg is small, followed by graded diliHhoL ^i 
the channel is pcrmancnll) norm'll m size If a 
fistula is also present which opens quite low down th^. 
dissected out dixided, and the rexAum broueht toay be 

exlcnonze the opening of the fistula ^ enough to 
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creas) may completely block (be lumen and leicl to a fxtal termination 
(Fig 30) 

Treatment —By way of treitment it must be apparent to cverjooe 
that nothing short of prompt surgical intervention will be of any avail 
Left alone for more than two or three days the rapidl) distending com 


nn Ace 4 date 



Fig 31 — D B aged 4 days Congen fal atresia of the lo ver ileum showing 
tl e steps in the operahie tecl n t which resullcd faiorahly A Right rertus in 


pletely obstructed bowel undergoes progressive dcgenerabve changes 
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fact nothing but a wde exposure of tiie site of obstruction and a short 
circuiting anastomosis offers the slightest chance of recovery The 
accompanying draiving made by the artist at the operating table well 
illustrates the steps of the technic which we have employed in our two 
successful cases m one of which a gap of more than an inch existed 
between the dilated proximal bowel and the small distal collapsed 
loop (Fig 31) 

OBSTRUCTION DUE TO RIALFORMATIONS OF THE LOVER RECTUM 
AND ANAL ORIFICES 

Any discussion of bowel obstruction in the newborn could be far 
from complete if no menhon were made of the most frequent cause, 
namely malformabons of the lower rectum and anus Here agam we 
see the importance of careful examination at the time of birth for if 
an imperforate anus be present it can at once be detected and if a 
fistula exists between the blind rectum and the vagina urethra or 
penneum the passage of meconium through the abnormal openmg 
gives one an imme^ate clue as to the type of pathologic deviation 
that may be present In this field as in so many others having to do 
with surgery in infants and children we owe a great deal to Prof 
Wm E Ladd of Boston who for many years was chief of service at 
the Children s Hospital and has only recently retired from this position 
to confine his work to private practice If you will carefully read the 
book ivntten by Dr Ladd and his associate Dr Robert Gross, pub 
Iished in 1941 and enhtled “Abdommal Surgery of Infancy and Child 
hood'’ you xvill find not only an exhaustive discussion of this field of 
surgery but an analysis of the end results of a large senes of cases 
Ladd classifies the malformations of lower rectum and anus into four 


e 


terminal rectum perhaps 1 to 4 inches above the orifice Naturally, 
medical advice is sought for these patients later than for those with no 
opening at nil md several mondis may have passed before they are 


totten oniv n itw luuiUi.aeis jii uuiiieter; and a narrowme in the 

rcchim ,s Mt vvnll. the eTam.rms The freatment a 

cial incision if the openmg is small followed by graded 

the channel is pcrmanentl) normal in size If^vtlnal n 

fistula is also present which opens quite low down the h-Tf ^ 

dissected out divided and the recLn bro Jdov^ 

exteriorize the opening of the fistula ^ enough to 
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Group II The anus is imperforate and the blind rectum lies close 
beneath the anal membrane (Fig 32 A) The abnormality is of 
course, easily seen by tlie obstetrician attending pediatrician, parents 
or the nurse and no meconium is passed onto the dnper There may 
be a bluish discoloration underneath tlie thin membrane, and when the 
infant cries an impulse may be felt The signs of complete obstruchop 
develop fast and \vithin a day or two there is vomiting and abdominal 
distention Tlierc is ob\ lously need for inuncdiatc relief, which is easily 
obtained by crucial in\ asion followed by daily dilatation 




Pjg 32 —Drawings illustrahng the wosl common types of congenital malfonna 
tions about the lower lectum and anus 

Group III Tlie anus is imperforate but the blmd pouch of 



fistula opening mto the vayna t^ig 
“resent a probe passe^throngb .t m 


I ) 
may give 


or into tne penneuiii ue 
one a clue which will aid 


dosvn, the distance beUveeu me b- * ■ 
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niarkercanbereadJydelerirunedbyxiay(Fig 33) Naturally the treat- 
ment ^vfll depend upon the evidence thus obtained and also upon the 
presence Or absence of a fistula A pouch which lies less than 2 cm from 
the surface can be brought down through the anal sphincter (after 
thorough mobilization ) wbidi is divided in the tmdline fi the pouch hes 
high, 3 cm or more in the pelvis, a life-saving sigmoid colostomy should 
be done, and further operative work considered later Fistulas com 
mmucating ivith the bladder or urethra (Fig S2 E, D) are best left 



alone (after colostomy) unUl the increase in size of the nirK n^,t. 
these difficult opentions easier ® 

Croup IV The anus and distal part oI the zecU,i» ^ i 
tlie blind rectal pouch lies high in the pdws (FiiTa* 
nately tlie normal appearance of the anal orifice umortu 

the buer rectum are often misleading and wn^Slt 
ha\c passed before the cause of the complete obshurtTnn ^ 
determined Colostomj of course. « here tL nnV ?^“ 
baby sutia'cs tins procedure there is ample time ^ 

„n,on o! th., l,l,nd pouch and ,be „ aej^enf ca„ besldcly d^" “ 
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In conclusion, I wsh to emphasize that Uie subject which we have 
here so briefly outlined is of extreme importance and worthy of jour 
careful consideration, because )ou men who are lO the field, so to 
speah, have such an important part in it to play, and upon jour shoul 
ders therefore rests a great responsibihtj . 
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ACUTE ABDOMINAL SUBCERY WITH SPECIAL REFERENCE 
TO BOWEL OBSTRUCTION AND A NOTE ON CHRONIC 
APPENDICITIS OBLITERANS 

Hugh ^fcKE^NA, M D , F A C S * 

Experience m the treatment of acute bowel obstruction has led 
me to the conclusion that the management should be based upon two 


uowever, 1 have found that many of the extreme cases even in the 
hands of experienced surgeons terminate fatally because of the attempt 
to complete the entire operation in one stage A good example of the 
stage type of operation is the folloxving case 

VOLVULUS 

Case I —Mr M T entered St Joseph s Hospital on Aupist 19 1946 at 7 00 
P M He gave a history of an acute severe generalized abdominal pam beginning 
that morning at 7 30 o clock following brealdast In the late afternoon he called a 
physician who sent him to the hospital The patient waj nauseated and had 


After a thorough examination and consultation with an internist the doftnp 
decided to avpait further developments Inasmuch as there was no inrppAo 
temperature or in the leukocyte count increase m the 


impressions and the result of the a ray examination led me 
volvulus and the patient was operated upon bnm^iately 


u. ui Aieiers 
to make a diagnosis of 


Operation and Stihscgum Cofrrae—Admin.tf,-.* c 
fluids incItidmK plismi begun before the intravenous 

npcriting room \ median masion w-is made h entered the 

• Associate IVofessor of Surgery Hospital, Chicago 

Attending Surgeon. St JoserVi Hosptal. University Medical School. 
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and sjrnphysis The only viscus appeanng m tlie field was the small 
intestine \vhich st-emed to fill the entire lower abdomen and to be com 
pletely gangrenous I decided at once to do a quick two stage opera 
tion The gangrenous bowel measunng over 6 feet m length was 
drawn out of the wound ^Vjth the bouel covered with hot fomenta 
bons the healthy upper ileum was drawn over to the lower ileum 
approximately 8 inches beyond the gangrenous part and near the iJeo 
cecal valve and a lateral anastomosis was rapidly made TTie anes* 
thehst continued to report a rapidly lowering blood pressure in spite 
of the fact tliat the patient wis getting plasma Whole blood vvas 
ordered the administration of which fortunately was begun at the 
conclusion of the operition when the blood pressure had fallen to 
45/30 The ileum was twisted around itself because of an adhesion 
between the omentum and the mesentery of the bowel This black loop 
of bowel presented a perfect textbook picture of volvulus 
Owing to the patients poor physical condition tlm wound was 
rapidly closed around the protruding small intestine a few sutures 
securing the small bowel so that the anastomosis was well within the 
abdomea A large dressing « ar applied covering the gargrenous bowel 
and the patient was returned to his room where he was given a second 

f*hat 

di 

On the following momiog the surgical supervisor brought equip 
ment to the room and there a rapid resection of the gangrenous intes 
tine and mesentery was made and a carefully prepared surgical dress 
mg appbed No attempt was made to close the two ends of the re 
sected bowel one reason being that tlie open bowel provides a means 
for decompression of the small intestine Moreover I did not wish to 
subject the patient to any further operative procedure at this time as 
his blood pressure began to lower quite rapidly incl he began to go 
into shock Under the stimulus of whofe blood plasma and other m 
traveous medications the patient progressed to a recovery Within four 
days of the operation his bowels began to move normally although 
’ — IV V. fi]g wound 

was the 
ad exten 
— form 
1 that 

with 

dilute hydrochloric aciu soiuuoi 

\Vhen the patient had been out of bed for a week he w as discharged 
from the hospital ou September 22 1946 and returned to bis home 
b e he was instructed to carry out lus dressings until the w ound had 
Sed sufficiently to germt a aurgicnl closure if it becomes necessary 
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I have seen these intestinal fistulas close automatically and m that 
event the closure of a postincisional hernia is msily made On Septem 
her 28, 1946 the patient returned to the outpatient department as 
instructed, walking in without difficulty He stated that he was feeling 
splendid, that practically all feces was being evacuated normally and 
the wound was granulating rapidly Only a small fistulous opening was 
present, through which but little bowel content was passing As a re 
suit, the imlation of tlie skin from the pancreatic secretion was 
markedly lessened 

ST^A^CULATED HERNIA 


ui the nghl inguinal region lie returned home where urination gave no relief 
pere was no nausea vomiting or epigastric pain The patient s wife called me at 
5 ocloclc, asking me to stop m on my way liome She was not urgent about the 
she stated however that her husband had had a right inguinal hernia and 
SM thought there was a possibility that it had strangulated I went immediately to 
the home The patient was lying on a couch his face as white as the bed sheet 


Operatwn and Subsequent Course -Because of the large amount of 
fat in the region of the inguinil canal ethylene gas rather than local 
infiltration anesthesia was chosen m order to eirpedite the operation 
On cuthng down over the external nng 1 found a heavy ngid band of 
fibrous tissue which made the incision somewhat difficult because of 
the close connection to the hernial content Tfie omentum which 
parbally incarcerated was reduced whereupon the small bowel came 
back freely, finally exposing approximately 7 inches of caorr,™ 
bowel To o-ale cc,,a.o_ .W^.be cucoL,„„ of golSoli: 


U1 Uus Ullie Uii/ V. • ut t-uallgcu so ir« 

necessary Tlie bowel was resected, the 

anastomosis micle No attempt was made to nlacp t^’v 

taltic for^tliejeason tint in these cases the mesenterv n «^ens- 


" 
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of a loop of small bowel through this defect, the blood supply is less 
disturbed than if the anastomosis had been made isoperistaltic A 
fonml repair of the bemi'd sac was not attempted 

The patient unde good progress in recovery for five days, at which 
time he evpenenced some fever and abdominal distenbon, although 
Ills bowels had moved satisfactorily for a few da}s postoperative!} No 
difficult} in tlie abdomen was apparent The patient had complained 
llie day before of stiffness in lus neck A nasal tube had been in use 
since the operation On examinatioQ hyperemia of the posterior portion 
of the left side of the palate was noted, and a pentonsdlar abscess was 
diagnosed A throat consultant wvs called, who made two large, fairl} 
deep incisions anterior and posterior to the tonsil but did not find pus 
On the following day, however, ihc pus begin to flow quite freely and 
the patient contmued to improve Tlus improvement lasted only a few 
days when the patient became very ill and i medical colleague dug 
nosed acute hemorrhagic nephritis 

I am giving this postoperative history m some detail because of the 
extreme character of die complications in a patient who finally reco' 
ered Much laboratory investigation vvas carried out in this case, but I 
will cite only the reports on the nonprotein nitrogen of the blood 
which on August 12, 19-46, reached 278 mg per 100 cc , and creatinine 
which on the same date vvas 9 5 mg These are tlie highest figures 1 
have ever observed in a patient who recovered I will not burden you 
with Uie details of the medical trevtment Suffice it to say that the 
modem drugs, penicdlin and sulfonamides were used The patient 
was discharged from the hospital on August 26 and is making v slo« 
but satisfictory recovery 

RUPTURED AP^E^DI\ 

Case HI— Mus B R enlerrd the bo\piUil on Februarj 21 1916 reliting that 
early in the e'cning of the pre\»ous day she began to ha\e lower abdomnal 


1. - „i I „ii nourished wliite 

inng freely Her 

ic disease there 
t of operating at 
the patient at o 
r degree of pain 
I be made out in 
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the Icrvser rigl t quadiant Within an hour the condition 1 ad advanced to a point 
where I was satisBed tliat the pabent had a diseased appendix with possible 
abscess formation and that the possibility of inflammabon ot the pelvis was 
remote An exploratory operabon was agreed upon The pabent was taken to the 
opcratmg room and a nght rectus incision made A large ruptured appendu was 
exposed and removed The pat enl made a prompt recovery 

My purpose in reporting this case is to emphasize that whenever an acute 
condition develops in the abdomen the appendix should always be kept m mind 
as the possible offender 

APPE>DIC1TJS OBLITERANS 

In the last part of the last cenluiy Dr Nicholas Senn reported on a 
number of cases of appendicitis obliterans Through the years since 
leadmg this well written article and pa)nng much attention to the sub 
ject of appendicitis I am sometimes disturbed because of tbe profes 
Sion s posibon or rather lack of information respecting appendicitis 
obliterans Primrose wrote a detailed descnption of the nerve supply to 
the appendix This is extremely interesting in connection with this sub 
]ect The obhterabon of the lumen begins as a rule m the termmal 
part of the appendix and continues back to the cecum In the complete 
case the lumen is entirely obhterited and nothing but a fibrous cord 
remains A neurologic t)T>e of pain constant and recurring accom 
panies the obbteraling of the lumen but tbe frank symptoms of appen 
dicitis namely fever and leukocytosis arc absent Many of these 
patients suffer wth pain not severely for a long period of life and 
finally come to the conclusion that they have a malignant condition I 
am at this time reporting K\o of tliesc patients one of whom left the 
hospital two days ago 

17 
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ing immediate aurgeiy 

After deadmg against an opeiatimi | called an associate uho agreed tiiat ibe 
condition was not surgicaL It was interesting on entering the patients room the 
nett morning to see her with her hands drawn over her breast and the £ogers in 
the charactenstic contracture of tetany This was about as fine a lesson as 1 hav'c 
been able to gi»e to residents and naemson the differenttaf diagnosis of the acute 
abdomen The case proved to be one of vitamui C D and B deficiency 


heretofore not been separately described tor a number ot )ear>, i 
have noticed in the examination of specimens removed from cases of 
recurring appendicitis, varying degrees of contracboo of tbe lumen of 


STAGE 0PERATI0>S I'V ACUTE ABDOMIVAb E>rEnCE>CIES 
la this clinic I have referred to stage operations m certain of the 
critically lU pabents I ivish to discuss this point m more detail In any 
two or more stage operahon 1 always attempt {when in my judgment 
the Trabent’s coodibon does not warrant a complete infestma] resec- 
“nfto majee a hurried lateral anastomosis thereby permitting the 
bowel content to pass through the rectum in a normal manner This 
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procedure has a two fold purpose to permit the two resected seg- 
ments of bowel distal to the anastomosis to decompress the small jntes 
tine temporarily dutmg the stage of paralytic ileus caused by the 


In Case I, despite the desperate condition of the patient 1 was able 
to make a lateral anastomosis in healthy bowel after drawing out ap 
proYimately 6 feet of gangrenous small intestine, and rapidly attach 
the intestinal segments to the abdominal wall far enough distal to the 
anastomosis to perimt no interference to the flow of the intestinal con- 
ents, concluding the first stage of the operation by making a firm 
closure of the abdominal wall around the protruding intestinal seg 
ments In my opinion it is all important to leave enou^ intestine 
between the anastomosis and the point of attachment of the two intes- 
tinal segments to the abdominal wall Ordinarily the protruding loops 
of intestine may be resected at the completion of this stage, but in this 
case the condition of the patient was so critical that we chose to con- 
tinue with administration of whole blood and other mtravenous solu- 
tions, to which he quickly responded, until the next roonung, before 
resecting the gangrenous intestine 


ab V. ww.uw.uc uie accessary dressings Ihe patient has reported 
weekly, and on October 12, 1946 the abdominal wound is healing satis 
factorily and the bowels are moving normally, with only a slight dis- 
charge of intestinal content from the wound 


ful 

of ^ 

mon use oi ssnoie uiood, plasma and combinations of solutions of 
ammo acids It has been my practice for many >ears to use svhole 
blood routinely, not only in acute ma)OT surgical conditions but also in 
clironio conditions such as gallbladder and stomach disease and all 
t>-pes of early * „ v- » i — ^ 

for the admin 


the critically i 
use immediat 
form of anesthesia 


o t, j, i-oiimiuea with a light 

As I hisc alicndy pointed out lu tic discussion of the individual 
cases m tins dime it is my opiniou llial many lives may be saved bv 
the employment of stase opeiulmus As a matter of fact, no emoW 
multiple stage proeediues lu the sursioal treatment of many enbaliy 
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SURCICAL SEQRELAL FOLLOWING RECOVERY FROSI A 
PERFORATED PEPTIC ULCER 

Ebnest \V Werbel. M D .* Donald D Kdzoll, M D , M S (Sutg )t 
Kakl a Meyer, M D , F A C S t 


Although Uie treatment of peptic ulcer has reached a remarkable 
degree of standardization and unanimity of opinion, certain erroneous 
concepts still exist and enjoy rather widespread acceptance One of 
these misconceptions is the behet that an ulcer which perforates cures 
Itself and the patient This theory was initially popularized by Balfour,' 
Claumont,^ Mayo® and others and has since been handed dosvn to 
medical students as dogma 

As surgeons we have been frequently called upon to treat patients 
with peptic ulcer by operative methods and we have been impressed 
with the frequent antecedent history of a perforated ulcer If we reflect 
that what is actually done at the time of closure of the perfornhon in 
no way influences the etiological factors producing the ulcer, we arc 
well entitled to doubt what we were taught as students Not a few sur- 
geons have attempted to evaluate their results followmg this procedure 
(Table 1) but usuallj the numbers of patients were relatively small 
and the statistical analysis accordio^y variable It therefore appeared 
worthwhile to report a relatively large senes of cases from a dianty 
hospital 

The scope of this report should be defined at the very outset By sur- 
gical sequelae of a perforated ulcer we imply the dev elopment of ulcer 
complications which might constitute an indication for surgical inter- 
vention Specifically, this would mean teperforahon, hemorrhage, ob- 
struction, intractable pam, or combination of tliese Our patients are 
gathered from an indigent population vv herein postoperative follow-up 
IS well nigh impossible It was deemed more advisable, therefore, to 
gather the records of pepbc ulcer patients who previously perforated 
and learn what led them to seek readmission to the hospital A smaller 
senes of patients is now being follovsed in our gastrointeslmal clinic, 


From the IleVtoen Institute for Medical Research of the Coot County Hos 
pitai and the Departments of Surgery of the CooV County Hospital, the Cook 
County Graduate Seliool of Xfedtone and the Nortliwestem University Medical 
Sdiool Chicago 

• Resident Surgeon Cook County Ilos^tal 

t Abbott Felloi* Department of Sttr^ry, Northv,estem University Medical 
School Associate Attending Surgeon Cook County Hospital 

t Prof«sor rf Surgery Northwestern Unnwtv Medical School Altendmc 

Surgeon CooV Countv and Grant Ilosptals 
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which Will have the advantage of closer follow up and better medical 
care, but it is to be reported at a lato date In many respects the senes 


TABLE 1 — PREVIOUSLY REPORTED UTE RESULTS OF ACUTE PERFORATED 
pgPTIC ULCER TREVTED BY SDilPLE SUTURE 



of patients we will report demonstrates the need for such cooperative 
care in the management of the pepbc ulcer patient 


RESULTS 

In the seven year period from 1939 to 1945 inclusive, 4355 patients 
WTth peptic ulcer were admitted to the wards of the Cook County 
Hospital complaining either of intractable pain bleeding pylonc ob- 
struction, perforabon or combinabons of these As indicated m Table 
% the number of ulcer patients admitted was progressively smaller 
each >ear, explainable on the basis of reduced hospital census char- 
actensbc of all chanty hospitals durmg prosperity However, the 
percentage of patients readmitted with a factory of ulcer perforahon 
w-as ratlier consistent through these years, varying betw een 11 and W 
pet cent of all ulcer pabents admitted each year The 574 pabents who 
were treated for a perforated ulcer and recovered does not mdicale 
another 187 pabents with perforated ulcer who died of their disease 
It IS not the purpose of this paper to discuss the reasons for this imme- 
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SEQUELAE OF PEBFOBATED PEPTIC ULCER 

diate mortality rate of 24 per cent, \ve are principally interested here 
in the perforated ulcer patients who lived and developed late ulcer 
coinphcabons 

During the same seven year period m wbch 574 patients recovered 
from a perforated peptic ulcer, 239 ulcer patients were admitted with 
a history of a previous perforation and a present complaint referable 
to any one of the aforementioned ulcer complications Only four of 
these patients were female Inasmuch as some of the histones of earlier 
perforation goes back as far as thirty years, it is apparent that not all 
of the 239 patients come from the 574 treated between 1939 and 1945 
The important fact is that during an identical penod in which 574 


TAULF J— PERCENTAGE OF PERFORATED ULCER AMONG ALL ADMISSIONS 
FOR LLTER AND PFRCENTACE OF READMISSIONS 
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patients recovered from a perforation, another group, 41 6 per cent a* 
large had already develops further ulcer sequelae 
Figure 34 represents a breafcdrmTi of the 239 cases as to the exact 
ulcer complamt mth which each of these previously perforated pa 
tienls now presented themselves Because many of these patients 
de\ eloped multiple complications, the total number of compheations 
will exceed the total number of patients It is of considerable interest 
to note that 86 per cent of this group (207 patients) complained of 
intractable abdominal pam It was the most frequent reason for which 


in the majority it w as rather superficul 
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which Will have the advantage of closer follow-up and better medical 
care, but it is to be reported at a later date In many respects the senes 


TABLE 1 — PREVIOUSLY REPORTBO L.ATE RESULTS OF ACUTE PERFORATED 
PEPTIC ULCER TREATED BY SDIPLE SUTURE 
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of patients v\e will report demonstrates the need for such cooperative 
care in the management of the peptic ulcer patient 

RESULTS 

In the seven year period from 1939 to 1945 inclusive, 4355 patients 
with pepbc ulcer were admitted to the wards of the Cook Coufl^ 
Hospital complaining either of intractable pain, bleeding, pylonc ob 
strucboo, perforation, or combioabons of these As indicated in Table 
2, die number of ulcer pabents admitted was progressively smaller 
each >ear, explainable on the basis of reduced hospital census cb^ 
actenstic of all chanty hospitak dunng prospenty However, the 
percentage of patients readmitted with a history of ulcer perforabon 
was rather consistent through these years, varying between 11 and 1^ 
per cent of ulcer pabents admitted each year "fiie 574 pabents who 
were treated for a perforated nicer and recovered does not indicate 
another 187 pabents with perforated ulcer who died of their disease 
It IS not the purpose of this paper to discuss the reisons for this imm®* 
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diate mortality rate of 24 per cent, we are principally mterested here 
m the perforated ulcer patients who lived and developed late ulcer 
complications ^ j 


to any one of the aforementioned ulcct complications Oniy luui ui 
these patients were female Inasmuch as some of the histones of earlier 
perforation goes hack as far as thirty years it is apparent that not all 
of the 239 patients come from the 574 treated between 1939 and 1915 
The important fact is that during an identical period in which 574 


TARLF 2 — PFRCENTAGE 01 PFMFOUATm ULCER AMONG AIL ADMI'lSIONS 
ron ULFFR AND PFRCENTAOr OF RrADMISIlONS 
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patients recovered from a perforation another group, 41 6 per cent as 

to the exact 

» . erforated pa- 

tients now presented themselves Because many of these patients 
developed multiple complications, the total number of complications 
will exceed the total number of patients It is of considerable interest 
to note that 86 per cent of this group (207 patients) complained of 
intractable abdominaf pain ft was the most frequent reason which 
these patients sought readmission to the hospital It varied in seventy 
and character and was often associated with bleeding or pyloric oh 
struebon in addition Tlic quality of the medical management varied- 
m the majority it was rather superficial 
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The incidence of heinorrhage as a complication of previously per- 
forated ulcer was 34 per cent (eight\-hvo cases) of the 239 read- 
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patients dying of hemorrhage proved at autopsy to have a second per- 
foration as well 

Pyloric obstruction as a late sequel of perforation nas present in 
fifty one (21 per cent) of the scries of 239 patients This was usually 
due to scar formation, occurring in patients who were discharged from 
the hospital and then readmitted after varying intervals Pyloric ob 
struction also occurs not infrequently within the immediate post- 
operative period following the closure of the perforation, this we 



Fig 35 


believe to be due either to the edema associated sviUi the hypopro 
tememia of starvation and peritonitis or to oierzealous efforts in cover- 
mg the site of perfoTatvon Later m this paper we shall chiefiv nrpspm 


-t in live pjiients perloration occurred three times, 
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of four and five perforations Sevent> seven per cent of these repeated 
perforations occurred over a four year period The longest tune inter 
\al behveen perforations was twenty eight yens and the shortest six 
months Eight of tlie thirty one patients suffering reperforations oper 
ated upon m this institubon died a mortality rate of 26 per cent in 
three of them bleeding and perforation occurred simultaneously This 
does not greatly exceed the mortality rate of 24 per cent for initial 
perforation 

Figure 37 illustrates the bme interval elapsing between the initial 
perforation and the deselopment of complications m the 239 patients 
readmitted It is noteworthy that 28 per cent of the 239 patients had in 
vahdizing ulcer symptoms by the end of two years and 68 pet cent 
by the end of five years Sixteen and three-tenths per cent of these 

TABLE 3 — CAUSES OF DEATH IN EIGHTEEN PATIENTS WITH ULCER COM 
PL1CAT10>S FOLLOWING AN EARLIER PERFORATED ULCER 

neperforat on 5 deaths 

'' hs 

ti 
h 

3 deaths 

e 3 deaths 

Elect ve surpery S deaths 

Gastr c resection 3 deaths 

Gastroenterostomy 2 deaths 

Li er abscess 4 months after repair of perfwat on I death 

Cerebrovascular acc dent 1 death 

18 deaths 

patients were readmitted after ten >cars The longest interval between 
perforations and reentry to the hospital was thirty years 
Operative intervention was required in seventy one of the 239 pa 
tients (approximately 30 per cent) Forty seven were treated by sub 
total gastric resection and twenty four by gastroenterostomy There 
were five deaths among these seventy one operated patients a mortal 
ity rate of 7 per cent Of the forty one patients undergoing gastrec 


mitted following ulcer perforation Repeated perforations accounted 
for eight of the eighteen deaths three of which were associated with 
hemorrhages 


OPERATIVE PRlNaPLES 

Although most of the sequelae following perforation of a peptic 
ulcer occur many years after surgery we have seen not a few occur 
dunng the immediate postoperahve period This is particularly true of 
pyloric obstruebon In addition tticre are many other surgical com 
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phcabons resulting from pentonihs rather than the ulcer Both of these 
considerations emphasize the iitqiortance of sound surgical pnnaples 
m the surgical management of the perforated peptic ulcer pabent 
Anesthesia —Our preference has ahvijs been spmal anesthesia 
(Fig 3S) The use of poniocaine with 10 per cent dextrose has prO' 
duced satisfactory levels of anesthesia for periods of two to two and 
one-half hours The hi’perbanc character of the ponlocaine-dexbose 
mixture allows a more gradual rise m the level of anesthesia This type 
of anesthesia gives more complete relaxation of otherwise very ngid 
abdominal panebes has a quiebng effect upon the gastrointestinal 
tract IS more effecbve in minimizing postoperative ileus gives us a 



F g 3S Tbe anesihes a of cho ce 

conscious pabent who is able to cough and expectorate after operabon 
and demands less immediate postoperabie care 

, <1V.„V U l- j 1 


as renresented m bigme oJ K wui ue noitu tnat we use only perma 
nent^tures on atraumahc needles that these are used as mternipted 
tures and that they are bed loosely enough so that there is no 
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strangulatioD of tissue with subsequent necrosis and leakage We 
deliberately avoid the use of puise stnng sutures for they have a con- 
stricting effect upon a lumen whidi may well lead to stenosis (Fig 
40) It also places too much faith m a single strand of suture material 



We have also discouraged the use of catgut sutures because, m the 
presence of acute inflammation, such sutures are more rapidly i gested 
and are less dependable 

Omental Grafts -Utilizing^e^expenmental knowledge that fat 
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tissue resists the digestive effects of duodenal fistolae rather well, wc 
~ ■ ' * ' 1 and 

• ingle 

■ try to 

t few 


PrQCttdufes Not Recommended 



Fig 40 
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because of the stenotic effect upon the lumen of the duodenum (Fig 
40, B) We know of no instance in which this free omental graft do 
sure with a single row of interrupted silk sutures has resulted in an 
immediate subsequent reperforation 
Aspiration.— Aspiration of the peritoneal cisity, holding the suction 
bucket within the cupped eTplonng hand, is earned out routinely to 
minimize the incidence of postoperatue abscess (Fig 41, B) In par 



ticular the subhepatic space, both lumbar gutters and the pelvis are 
evacimted, for these ase the ates to which peiiVtmea\ exudate will 
gravitate 

Sulfonamides — Intrapentoneal sulfonamides are mtroduced just 
prior to closing the peritoneum 0\er recent >ears we base used sul- 
fanilamide, sulfathiazole and sulfadiazine, dependmg upon the choice 
of the individual operator However, one should use the same drug 
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jntrapentoDealJy that he \viU later use intravenously so that blood 
levels of the drug can be determined more accurately In recent moodis 
there has been a decreased use of these drugs intraperitonenlly with a 
preference for intravenous admumtmtion postoperative]) 

Drams.— No drains are inserted, either into the peritoneal cavit) or 
the abdominal wound In the first place, it is unlikely that a drim can 
siphon intrapentoneal contents after the first few hours later it is so 
w el] walled off by fibnoous adhesions that m all likelihood it is isolated 
from the remainder of the pentoneal cavity Secondlj n dram will do 
little toward preventing abscess formation for it rarcl) reaches the 
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sites where abscesses are most apt to form Finall) this type of pent 
1 i_ i_,_ _j — j»i_ IS quite 


for the pentoneum and stainless steel wire lor the rectus tascia but we 
beheve other permanent suture material would be just as acceptable 
The use of this method of closure of the wound decreases the mci 
dence of wound dehiscence and enables the patient to get out of bed 
Frnm the very day all signs of pentonitrs have disappeared (usuaUy 
the third or fourth postoperative day) Early ns.ng m itself will mmi 
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SEQUELAE OF PEHFX5RATED TEPTlC ULCFJl 
roSTOPEBATI\’E CARE 

Intragastnc suction should be insbtuted before operation to decom 
press the stomach, pre\ ent aspiration and minimize postoperative ileus 
With such a tube in place we ate quite willing to allow the patient to 
drmk fluids to satisfy his thirst instead of insisting on the oral starva 
tion so characteristic in the past We do not appreciate how a fine 
intragastTic tube can produce sufficient trauma within the stomach or 
duodenum to disturb the healing of an ulcer (Fig 41, A) Such a 
theory presupposes tliat the tube lies in direct contact with the ulcer 
crater and further that it remains there Actually, neither of these two 
situations is likely The tube is left in place until the return of active 
peristalsis passage of flatus or stool or a positive “pyloric balance" as 
determined by intake and output calculations has occurred This usu 
ally takes place on about the third postoperative day 
ParentCTal fiwds are administered daily in minimal amounts of 3000 
cc while the patient is on gastric suction If the patient loses excessive 
quantities through the suction apparatus this should be made up by 
an additional equal quantity of saline Because of an acute need for 
protein due to the peritonitis and enforced starvation some part of 
the 3000 cc daily parenteral intake should consist of blood plasma or 
ammo acids There is m addition a need for parenteral vitaimns B and 
C to facilitate carbohydrate metabolism and wound healing respec 
tively 

I I- ' ' ' 


creases the inodence of immediate surgical complications or the 
recovery from the peritonitis remains to be proved 
Oral feedings are commenced from the day the gastric tube is with 
drawTi starting with small frequent feedings of soft bland protein 
containing foods ind progressing to som** type of ambulatory ulcer diet 
by the time the patient is ready to be discharged 
An active ulcer regimen is instituted as soon as the patient demon 
strates an ability to retain gastric feedings The patient should be ad 
vised to remnin on this imnagement for a minimum of six months 
or until healing of the ulcer can be objectively demonstrated 

COMMENT 

It is of utmost importance to be able to offer the patient some sta 
tistical p>de as to his chances for future ulcer difficulties upon his dis 


many as j4 per cent of the patients were not well How 
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ever more unanimity exists among reports since 1938 m which the 
incidence of relapse of symptoms averages 73 per cent Our incidence 
of 41 6 per cent of recurring symptoms does not present the entire pic 
ture for it covers only pabents whose symptoms demanded hospital 
izabon Obviously there must be a large group whose milder symptoms 
would be known only to a gastrointestind chnic Obviously it is sound 
pracbce to remind the pabcnt with a healed perforated peptic ulcer 
that his ulcer prodmbes are sfiU at their peak and demand conbnuous 
and mtensive ulcer management 

Not only is it important for the pabent and the phjsician to appre 
ciate the possibility of a relapse of symptoms but famdiaritj with ieir 
character and frequency is also important Our data (Fig 34) suggests 
that ulcer pain is by far the most frequent complicabon Forhmately 
it IS also the symptom most amenable to coosenabve therapj Next in 
order of frequency are bleeding pjlonc obstruchon and reperfora 
hons The fact that there were 3S2 such complicabons in 239 patients 
would further emphasize a tendency for mulbple complications to 
occur in one patient 

It is not general]) apprecntetl that i peptic ulcer can perforate 
more than once Our incidence of reperforabon was 4 per cent la all 
peptic ulcer patients admitted to the hospital This is the same inci 
dence cited by Colm* but exceeds that reported b) others (Pearse’ 
DeBakey® Ulfelder and Allen® Willnms*) Estes md Bennett® re- 
cently reported that a second perforation developed in seven of their 
Sfty cases If tlie figures given by Cohn b> Estes and Bennett and b) 
ourselves are confirmed b> others then certainly this becomes another 
consideration in the decision of whit phn of mamgemenC is best for 
the patient 

The mortality rate following closure of a reperforabon was 26 per 
cent whereas following the tmbal perforation the rate was 24 per cent 
Although one might expect i higher rite with each repeated perfora 
bon actuall) Pearse® reported only three deaths in thirty three 
pabents operated upon for i reperforation Pearse offered several ex 
planatiODS for the decreasetl mortality mte such is locil tissue immun 
it) adhesions md earlier diatmosis The fact that three of emht of our 
pabents with reperforabons who died also had bleeding from the ulcer 
might explain the difference in our mortility rate md that of Pearse 

Williams* was of the opinion thit the longer the bme mterval after 
perforation the less the likelihood of a relapse Although in our senes 
the majority of these ulcer complications manifested tliemsclves in the 
first five )ears a sufficient mimber made their appearance as late as 
thirty years after the first perforabon and led us to conclude that time 
confers httle immunit) HoUmd and Logan’® reported the develop 
meat of pylonc obstruction in one patient thirteen > cars after perfora 
bon and bleeding m another eighteen vears ifter perforation 
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SEQUELAE OF PEnPORATED PHTIC ULCtR 

Approximately 30 per cent of tlie patients readmifed required fur- 
ther operati\e work This is considerably in excess of the general aver 
age of 19 per cent incidence of reopcration among the cases reported 
in Table 1 In part, this is explainible by a more aggressive atbtude 
toward the surgical attack of peptic ulcer shown by our surgical staff 
m recent years, which is undoubtedly nscribable largely to the belter 
preoperative and postoperative care available Another motivating fac- 
tor is the knowledge that the results w ith medical management of 
peptic ulcer amongst an indigent type of patient is much less satisfac- 
tory than m private practice, this must necessarily influence the sur- 
geon when he weighs the criteria for operation 
Recently, the suggestion has been made that in favorable subjects 
with a short history of symptoms, gastric resection should be per- 
formed at the lime of closure of the perforation The surgical mortality 
rate for gastric surgery following perforation was only slightly higher 
than that usually reported from chanty services for unselected gastric 
resections for peptic ulcer There are valid arguments for diseouragmg 
such a practice Obviously the mortabty rate for gastrectomy in the 
presence of perforation would soon rise to extreme levels if the prac 
tice became widespread But even more important js the knowledge 
that a minority of the patients, even under inadequate postperforation 
follow up, will requue further surgery It will be of interest to note in 
the future if fewer than 30 per cent of our patients with perforated 
ulcer come to subsequent operation as a result of the improved care 
provided by our gastromteslmal clinic 


SUMMARY 

1 Forty one and six tenths per cent as many patients recovering 
from a perforated pepbc ulcer developed subsequent ulcer symptoms 
requiring hospitalization 

2 Pam was responsible for the readmission of 86 per cent of 239 
patients with a previous perforated ulcer 

3 Bleeding was responsible for the readmision of 34 per cent of 
these 239 pabents 

4 Pyloric obstruction was present in 21 per cent of the readmitted 
cases 

5 Two or more perforations were seen in 17 per cent of this group 
of cases 

6 Further gasbic surgery was required in 30 per cent of the pa- 

readmitted following recoxery from a perforated pepbc ulcer 

7 The chances of a patient with a perforated peptic ulcer requiring 
turner gastric surgery are not great enough to justify gastnc resection 
at the time of closure of a perforation 

8 An intensive postperforation ulcer program is mandatory if the 
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pabent is to be spared man> of the ulctr compbcitions he is now 
heir to 
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TRA>SABDOMINAL REPAlll OF ESOPHAGEAL HIATUS 
HERNIA 

Raymond W McNealy, M D , F A G S * aud 
John W McGaixister, M D t 

Esophageal hiatus hernia is the most common hernia through the 
diaphragm found m adult life It constitutes over one thud of all 
diaphragmatic hernias and more than two thirds of all nontraumatic 
diaphragamatic hernias ^ Slightly over 1 per cent of all adults have 
been found to have \aseus protrusions of varying degrees through 
the esophageal hiatus in senes of routine roentgen examinations of the 


through the defect into a Inangular niche® bounded by pencardium 
anteriorly the aorta posteriorly and the mediastinal pleura and pul 
monary ligament laterally The sac usually underlies the left medias- 
tinal pleura, but on occasion may pass into the right hemithorax 
Contents of the hernia sac usually include the cardia and fundus of 
the stomach The spleen or a loop of bowel is rarely included The 
esophagus is most often pushed m a posterior direction and tends to 
fold upon itself as the cardia slips upward The ascent of the greater 
curvature tends to obliterate the gastrophrenic ligament,* m addition 


ity ot such hernias do not produce symptoms severe enough to riecessi- 
tate surgical intervention Case records at the Wesley Memonal 
Hospital show that four out of 6\e diagnoses of esophageal hiatus 
henna are made as incidental findings or the symptoms produced do 
not merit surgery 

The frequent occurrence of esophageal hiatus hernia and the elec 
tive nature of the operation render all the more surprising the lack of 
a standardized approach and method of repair Controversy exists be 
tween surgeon s favoring transthoracic operation and those employing 
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the abdominal approach It is our purpose to describe herewnth a 
method of repair of such hernias utilizing an abdominal incision In 
our bands this method has pro\ed to be satisfactor> for purposes of 
exposure exploration reduction and repair 

ADVANTAGES OF TIIE ABDOMINAL ArPROAOl 

Tlie adiantiges of the abdominal approach are presented ilon 
with some objections to the truisthoracic route 

1 Exposure through an abdominal incision is adequate 

2 Abdominal incision permits explorabon for determining the pres 
ence of additional intra abdonunol pathologic states There is a sur 
pnsingly high incidence of coetistent disease which maj produce the 
s)Tnptonis attributed to the hernia * This is parbcularly true of con 
comitant bihary tract disease 

5 Bedachon of the hemii is easier from beJow Comphcation b> 
mtrathoracic adhesions seems not to be a real problem in practice 

4 The sac maj be dealt wutli adequately from the abdommal side 

5 Hepatr through an abdominal masion can be carried out without 
difficulty 

6 Transthoracic opcntion is a lengthier procedure produces a 
surgical pneumothorax frequently requires intubation anesthesia and 
is followed by more postoperative pulmonary morbidity In the eve^ 
of the passage of tlie sic mto the right hemithorax approach throu^ 
the left chest is unsatisfactory 

ANATOMICAL CONSIDERATIONS 

Difficulties in the repair of an esophageal hiatus hemiA may be 
avoided or minimized by reviewing some pracbcal points of the 
anatomy of the region 

Topographical!) tlie esophageal luahis may be located at the level 
of the upper margin of the tenth thoracic vertebra 1 cm from the 
midline 7 5 to 10 cm deep to the upper margin of the left sutb costil 
cartilage Passing through the hiatus are the esophagus right (pos 
tenor) and left (antenor) vagus nerves and tlie esophageal branches 
of the left gastric artery and coronary vein Those latter structures are 
so closely associated with the esophagus that no concern need be felt 
for their safety dunng repair 

The left lobe of the liver supported b) the left tnangiilar and 
coronary ligaments lies antenor to the cardia and hiatus The liver 

the nght of the 
d and identified 

*^^^e^l^bon of the esophagus postenor to the pericardium must be 
borne in mind. The pericardium is adherent to the central tendon of 
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F g 43 Frontal sect on throwgl d apl ragm Liver slomac! spleen and trsns 
ersQ colon removed Note post on of woplageal halus In rdat on to le/t tn 
anjfular tgament aorta and per «ard um 


F g 4i iupcr or su face of d apl ragm si ow ng pos t on of ston ach 1 \cr 
and 1 er attaclunonJs n rebtion to sCructu es above and pass ng tl rough the 
d aphragm Note espec ally the relst oos of i>er card um esophagus and aorta 
(Adapted from P ersol )• 

the diapl ragm and the esophagus is normally adherent to the pos 
tenor aspect of the pericardium The esophagus is in contact with the 
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right and left pleurae just before it passes through the diaphragm. The 
^ hiatus hernia miy then be contiguous with esophagus pen 


atrium. Proper orientation of the position of all these structures ahoce 
and below the diaphragm is essential Figures 43 and 44 are designed 
to correlate the posibons of supr-i and mfrapliremc structures 

PRZOPERATHE PBEPAIUTIOV 

Preoperati\ cly the usual careful physical and laboratory studies are 
earned out In addition the large bowel is gisen a thorough cleansing 
bj repeated enemas A poorly prepared colon is the greatest single 
hindrance to good exposure in this opention Careful attention is given 
to the oral hygiene Only clear liquids are given by mouth in the 
twenty four hours preceding surgery If a Levin tube can be inserted 
with ease contmoous suction is employed for twelve hours before sur 


tion and gastric suction wherever possible serve two purposes (I) an 
empty stomach obviates the danger of reguiitation and aspiration dor 
mg manipulation and (2) provides better exposure by coUapsmg the 
stomach On the operatmg table the patient is placed m the dorsal 
recumbent position We have not found hyperextension of the back or 
digression of the right side of the table to be helpful or necessary 
The surgeon stands m his customary position at the patients right 
A rectal tube is mserted and left in place as is our practice in all 


satisfactory Fndotracheal anesthesia is not routinely employed, since 
the closed system with mask is adequate to con&nl whatever respira 
lory difficulties might anse 

TEOCVIC 

A left subcostal incision fiom the medial fibers of the nght rectus 
muscle close to the nb margm extending to the anterior a-xillaiy hue 
provides good exposure (Fig 45 A) A Balfour retractor is installed 
before exploration is earned out The transverse colon mesocolon and 
splenic flexure are packed caudad and to the left with moist lap 
sponges The left lobe of the liver is depressed to expose the triangular 
bgament (Fig 43 B) The left tnangular ligament and most lateral 
portion of the coronary ligament are divided The fiver is protected 
wifli a moist lap sponge then gently retracted downward and to the 
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J"S‘ btfore It passes throush the diaphragm. The 
mrrlt. hernia ma> then be contiguous \nth esophagus pen 

carium. aorta, and nght or left pleura 

Sllhir»> r.f iKe. 0-1- - J l 


iieioav uie diaphragm is essenbal Figures J3 and 44 are designed 
ne a e the posihons of supra and infraphrenic structures 

PREOPERATn'E PREPARATIOV 

Prroperntael) Ihe usual careful phjsical and laboratory studies are 
ranted out In addition tile large bonel is giien a thorough cleansmg 
repea ed enemas A poor!} prepared colon is the crcatest sinels 


\\mi e^e j^Unuous suction is empIo)ed for tuelve hours before sur 
gery Any d^cultj m passing the tube bejond the cardia suggests that 
ere is kuuang of the esophagus To force passage of the tube under 
sueli cireumstances is dangerous and losfilJjtion is deferred Intuba 
bOQ and gastric sucbon wherever possible sene two purposes (1) an 
empty stomach obviates the danger of reguntation and aspiration dur 
mg mampulatioo. and (2) provides better exposure b> collapsing the 
stomach On the operating table, the pabent is placed in the dorsal 
recumbent position \\ e have not found hyperertension of the bacJ^ or 
depression of the nght side of the table to be helpful or necessary 
The surg«n stands m his customar> position at the patients nght 
^ A rectal tube is msertcd and left in place, as is our practice in aU 


sabstactOQ LndotTacheal anesthesia is not routinely emplov ecC since 
the closed s>stem wiUi mask is adequate to confrol whatever respira 
tory difficulties might arise 


TECHMC 

A left ^bcostal “cis«m. ftom the medial fibers of the right rectus 


sponges The leftjobe of the liver is depressed to expose the triangular 
ligament (Fig 45, B) The left tnangular hgament and most lateral 
portion of the coronai) ligament are divided The liver is protected 
with a moist lap sponge, then gently refracted downward and to the 





Fig 45 —A Location of incision B Division of left triangular ligament C Liver 
retracted, tractioD tape placed about stomach 

esophagus Next, a length of cord tape »s passed over the gastrolienal 
ligament into the omental bursa and out through the gastrohepatic 
ligament Tins loop of tape over the fundus and lesser curvature (Fig 
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right and left pleurae just before it passes tbrougli the diaphragm. The 
sac of a hiatus hernn mij then be contiguous with esophagus pen 
carchum, aorta, and nght or left pleura 

Suture of the enlarged hiatus carries the operator aery close to die 
aorta, tlie esophagus itself, the base of the pericardium and to the left 
atrium Proper onentabon of tlie position of all tliese structures above 
and below the diaphragm is essential Figures 43 and 44 are designed 
to correlate the posibons of supra and iiifraphrenic structures 

PnEOI'ERATIVE PItEPAItATIOV 

Preoperabvely tlie usual careful pli>sical and laborator) studies are 
carried out In addition the large bowel is gnen a thorough cleansing 
by repeated enemas A poorly prepared colon is the greatest sin^e 
hindrance to good exposure m this operation Careful attention is given 
to the oral h>gienc Onl> clear liquids are given bj mouth m the 
twentj four hours preceding surgery If a Levin tube can be inserted 
with ease, continuous suction is emplojed for twelve hours before sur 


empty stomach obviates tlie danger of reguntalion and aspiration ciur 
jiig monipulabon and (2) provides better e-aposure b> collapsing tlie 
' '' 'he dorsal 

bae\ or 
ecessar) 

The surgeon stands m his customary posibon at the pabent s right 
A rectal tube is inserted and left m place, as is our practice m all 
laparotomy cases Normal saline solubon is started intravenous]) prior 
to operabon and compatible blood is held lo readiness 
Cyclopropane etlier anesthesia given in a closed system has provea 
^ ' ' ' employ ei since 

whatever respira 


°ctus 

hne 

illed 

and 

lap 


mth a moist lap sponge tnen geiiiiy reuattco uowiiwaru aou to me 
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down by reason of its attachment to the stomach The evagmaled sac 
forms a loose fold of peritoneum having the appearance of a redun- 
dancy m the normal anterior reflection of peritoneum from the diaph- 
ramonto the stomach and esophagus (Fig 46, A) The diaphragmatic 
defect hes outside this loose fold Division of this loose peritoneal fold 
by scissor dissecbon follows The upper margin of this redundant 
peritoneal cuS is elevated wth long Allis or sponge holding forceps 
Depentoneahzed esophagus and the edges of the diaphragmatic defect 
are now exposed The trachon tape Is slipped upward and tightened 
about the lower end of the esophagus Exposure is improved by having 
the first assistant press the esophagus posteriorly with a finger of his 
left hand Edges of the diaphragmatic defect are grasped with three 
long Allis forceps— one at the middle of the anterior margin of the 
enlarged hiatus, and one on each side at the level of the anterior 
esophageal wall (Fig 46, B) In this way, the defect is converted to 


2 The position of the aorta is identified by palpation before plac 

mg each suture 

3 Sutures are placed with the needle point going away from the 

aorta 

4 Each suture must be made tinder direct vision A deep, blindly 

placed suture could injure the pericardium or left atrium 

5 None of the sutures arc tied until all have been placed 

6 Each suture is held with forceps, providing traction to make inser 

tion of succeeding sutures easier 

The first suture is placed at the apex (anterior angle) of the hiatus, 
passing through the two hmbs of the defect (Fig 46, B) Succeeding 
sutures, placed 8 to 10 mm apart, are used to approximate the edges 
of the defect until the hiatus is reduced to normal size These sutures 
do not penetrate any portion of the esophagus Perforation of the 
esophagus during suture of the diaphragm is the most common serious 
mishap associated with repair of hiatus hernias After the sutures are 
bed and cut, the loose peritoneal cuff is dropped It may or may not 
be sutured in place The left lobe of tlie liver is allowed to fall back 
into Its normal position Repair of the left tmnguhr ligament is not 
necessary 

POSTOPEIWTIVE CARE 

, ^ ^ ’ iterally for the first 

icd for forty eight 

° mouth The usual 

propnylaxis against pulmonary comphcations following laparotomy is 
observed Relief from symptoms is usinlly immediate and gratifying 
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45, C) provides a simple mechanism for traction on the stomach and 
distal esophagus The peritoneum of the sac is eonbauous with the 
peritoneum of the inferior surface of the diaphragm at die antenor 



Fiff 40— A Division of penloneum of evaginated sac B Hetraction of pem 
oneal cufi Support of margins of defect Fust suhiie being placed C and 
Completed repair 

^ Affect. The postenor margin of the sac is attached near 
^ where the pentoneum becomes gastric serosa When the 
TorSti brou^t do^vn from the tboraic the sac xviU be dragged 



METHODS or NERVE REPAIR 
I OYAL Davis, Pii D , M D . D Sc, FACS,® and 
Geouge Perhet, M D t 
INTRODUCTION 

Most of our knowledge of penpberal nerve injuries and peripheral 
nerve surgery has been gamed from experiences with war casualties 
and experimental work stimulated by the problem of treatment of such 
casualties In civilian life nerves arc most commonly mjured directly 
by stab wounds, glass splinters or other sharp or cutting objects, or 
indirectly as the result of crushing injuries to the extremities, of frac 
tures or callus formation, of pressure from casts, bandages or tumors 
of prolonged stretching or continuous mild trauma 
^Vhen a peripheral nerve is severely mjmed or severed there ensues 
a paralysis of the muscles mnervated by its distal branches a loss of 
touch temperature pam and deep sensibility in the area supplied by 
It and a loss of vasomotor supply and trophic changes The paralysis is 
flaccid in character and imme^ately a progressive atrophy begins in the 
paralyzed muscles Atropliy may be followed by fibrosis of the muscle 
stretching or shortening of tendons contractures due to overaction of 
antagonistic groups of muscles and ankylosis of joints A severed or 
injured nerve undergoes wallenan degeneration m its entire course 
distal from the site of injury This means that axis cylinders and myelin 
sheaths degenerate in the entire distal segment of the nerve as far as 
the sensory end organs in the skin, the motor end plates in the muscles 
and the fibrils in the sweat glands and the blood vessels It should be 
remembered that the longer a muscle remains denervated the more 
severe the atrophy and the fibrosis will be and tlie less chance it will 
have for later recovery of function When regeneration takes place, 
new nerve fibers often must grow long distances to supply the most 
distant parts of the extremities Nerxe fibers regenerate at a rate of 2 
to 3 mm a day under favorable conditions and the connection with 
old motor end plates or the formation of new end plates in atrophic 
muscle fibers may take from thirty to sixty days, so that evidence of 
recovery may not become apparent for months or even years after a 
nerve has been repaired even under ideal circumstances 

SURGICAL INDICATIONS 

There is no way by which a complete loss of funchon due to an ana 
tomical interruption can be differentiated from that due to a physio 
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METHODS OF NERVE REPAIR 

Loyal Davis, PiiD,MD,DSc,FACS,* and 
George Perbet, M D t 
INTRODUCTION 

Most of our knowledge of peripheral nerve injuries and peripheral 
nerve surgery has been gained from experiences with war casualties 
and experimental work stimulated by the problem of treatment of such 
casualties In cuilian life nerves are most commonly injured directly 
by stab wounds, glass splinters or other sharp or cutbng objects, or 
indirectly as the result of crushing injuries to the extremities, of frac- 
tures or callus formation, of pressure from casts, bandages or tumors, 
of prolonged stretching or continuous mild trauma 
^Vhen a penpheral nerve is severely mjured, or severed, there ensues 
a paralysis of the muscles innervated by its distal branches, a loss of 
touch, temperature, pain and deep sensibility m the area supplied by 


stretching or shortening of tendons, contractures due to overaction of 
antagonistic groups of muscles and ankylosis of joints A severed or 
injured nerve undergoes wallerian degeneration in its entire course 
distal from the site of injury This means that axis cylinders and myelin 
sheaths degenerate m the entire distal segment of the nerve as far as 
the sensory end organs m the skm, the motor end plates in the muscles 
and the fibrils in ^e sweat glands and the blood vessels It should be 
remembered that the longer a muscle remains denervated, the more 
seiere the atrophy and the fibrosis will be and the less chance it will 
liave for later recoxery of function When regeneration takes place 
new ner\e fibers often must grow long distances to supply the most 
distant parts of the extremities Nerve fibers regenerate at a rate of 2 
to 3 mm a day under favorable conditions and the connection with 
old motor end plates or the formation of new end plates in atrophic 
muscle fibers may take from thuty to sixty days, so that evidence of 
recovery may not become apparent for months or even years after a 
nen e has been repaired even under ideal circumstances 

SURGICAL INDICATIONS 

There is no way by which a complete loss of funcbon due to an ana- 
tomical in terruption can be differenbatcd from that due to a physio 

From the Department of Surgery, Noithweslcm University Medical School 
Professor of Surgery, Northwestern Uiuversity hledical School 
t Fellow in Surgery Northwestern University Medical School 

117 


116 


tOYAL DAXtS CFOnCE rEJUirf 


logical interruption of nerve fibers in an early lesion Complete 
paralysis of all muscles supplied by o nerve below the level of the 
lesion complete loss of sensation over ibe area of isolated sensory sup 
ply of the nerve and electrical reaction of degeneration are the only 
reliable signs of a complete inlemiption of function of a penpheral 
nerve In most instances there arc definite evidences of an anatomical 
severance such as a fresh wound a healed scar or the presence of a 
fractured bone \Vlicn there Is no evidence of anatomical severance 
and the nerve injury, cither partial or complete is not associated with 
an open wound observation for one to three months and vvechly ev 
nminitions together with comcrvitivc treatment mny be considered 
However ns soon ns indications of continued regeneration cease or 
tlectrical evidences of regeneration <lo not appear when expected or 
there is evidence indicating comprission by scar tissue or callus rather 
than anatomical section operation is indicated 

Suture of a severed nerve should be attempted immediately after 
tlio injury has occurred because the results of early repair are better 
than in delayed procedures Wlicm in doubt it is better to explore a 
nerve tliat docs not show an interruption in its continuity than let a 
severed nervo go on to a point of irreparable damage for later function 
I ven though spontaneous recover} of a cnished nerve may tahe place 
in a certain number of patients regeneration may bo helped and 
hastened by liberating the nerve from scar tissue and by preparing a 
more suitable bed for the nerve Tliercfore waiting for spontaneous 
recovery is unjustifiable in the majority of cases 
Nervo injuries m clean wounds should be repaired primarily Ih® 
wounds should be cleansed dtbfidod the nerve sutured and the 
wound closed Tlic same treatment should be applied to fresh but con 
tarainitcd wounds Systemic cliemolherapy with penicillin or sulfona 
inidos should be instituted Crossly infected wounds should be ade 
qiiatcly d(.brided and nerve repair attempted if the nerve segments 
can be easily approximated Tins also depends upon the extent of the 
wound In wide grossly infeetcti wounds containing much necrotic 
tissue and in which debridement is not adequate the severed nerve 
ends should be tied logctlier vvalli a metallic suture m order to beep 

>n to 
that 

nerve regeneration may take place in an infected wound and that 
„ i« vulnerable to infection as has been sunnosed It has 

n and 
-'s not 
e info 


the distal nerv e segment It ii is umi i itii snown lu n ciysi tiiii t sulfan 
ilamtde sulfathiazole or sulfadiazine powder used locally around a 
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repaired nerve does not interfere TOth the regeneration of nerve fibers 
Wounds may be reopened and closed after the introduction of sulfon 
amide drugs uith litde or no danger of activating latent bacteria It 
IS not necessary therefore to allow a long interval of tune to elapse 
behveen the time the wound is recened and repaued to avoid infec 
bon of the wound 

The paralysis following bone fractures is usually temporary and the 
nerve regenerates spontaneously However, if regeneration does not 
occur or if the nerve becomes embedded m callus, exploration of the 
nerve is indicated In compounded fractures, the nerve should be 
either sutured immediately or its segments approximated at the time 
the fracture is reduced openly In these cases the surgical treatment of 
the nerve depends to a large extent on the procedure necessary to 
reduce the fracture It is advisable to explore a nerve mjured by a frac 
hired bone as early as possible, but manipulabon of the bone fragments 
should precede nerve suture The radial nerve is frequently injured in 
simple or compounded fractures of the humerus and tests for radial 
nerve funcbon should always be done in such cases at the time the 
fracture is diagnosed Fractures of the fibula also occasionally produce 
an injury to the peroneal nerve 

In civilan practice old nerve injuries are too frequently seen A large 
number of the pahents give a history of having had a nerve suture per- 
formed at the time the fresh wound was treated, and upon reoperation 
sutures of nerve to tendon are usually encountered Sutures of the 
proximal ulnar or median nerve segment to the distal porbon of the 
palmans longus tendon or vise versa are commonly seen The marked 
degree of muscle atrophy, fibrosis and contractures greatly diminish 
the chances of recovery of function even if nerve regeneration is sabs- 
factory However, nerve suture should be performed in spite of the 
degree of muscle atrophy, it is the only chance to improve funcbon 
to an otherwise useless hand or foot In the hands of a competent 
neurosurgeon, mistakes such as nerve tendon sutures should not occur 

METHODS OF NERVE REPAIR 

Recovery of an injured nerve may be obtamed by the following 
methods of repair used either smgly or in combinabons 

1 Mobihzabon of the nerve 

2 Relaxabon of the nerve 

3 Transposibon of the nerve 

5 

6 

7 Nerxe-to nerve anastomosis 

!• Mobilization of tlie ?ferve.— Klohihzabon consists of freemg the 
ner\e for a considerable distance above and below the lesion from the 
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tion M hich shortens r * injured bed and placing it in a posi 
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Song S eVosed 3r , -ft™' “T <” '>'' 0 '>tretch branches anfing 
a divided nerve and mn Pror^urc is used to mobdize and relas 
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possible to the patten, of the shstal none end and very line s.lh satoes 
on ahaumahe needles placed m the ep.nennm alone of the appmv. 
mated nerve segments Deep sntnres penetrating the nerve fascicles 
should be avoided under all circumstances End to end suture js rela 
tively simple m fresh wounds when the severed nerve ends are close 
together and can be approximated without tension It may present con 
siderable difficulty in older wounds when extensive neuromas must be 
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resected from each severed end to reach normal nerve tissue, when the 
nerve stumps are embedded in dense scar tissue often displaced from 
their normal position or when a large gap must be overcome The 
techmc of end to end suture toU be described in more detail later 
Recent experiments by Young and Medawir and Tarlov and Benjamin 
have shown that divided nerve ends can be approximated easily and 
satisfactorily with clotted plasma when no tension is present This new 
method has also been successfully applied in man 
5. Stretching Milh Secondary Lnd to<End Suture.— This proce 
dure IS frequently employed in large, infected and old war wounds It 
IS rarely used m civilan practice It consists of two operations At the 
first operation the severed nerve segments are freed from the surround 
ing scar tissue and the proximal neuroma is sutured to the distal 
neuroma with strong silk or wire when it becomes evident that end to 
end approximation xvill not be possible and a large gap will be present 
after the nerve ends are freshened This will keep the nerve segments 
from retracting further If retraction has already taken place, relaxa- 
tion of the nerve should be obtained by changing the posibon of the 


nerve has been proved to be harmful, but gradual slow stretching does 
not seem to impair later regenerabon When the extremity has been 
fully extended, the second operabon is performed It consists of resec- 
bon of the neuromas and scar tissue and end to end suture of the two 
severed nerve segments 

6. Transplantation of ^e^ve Craft8.-The bansplantation of nerve 
grafts consists of interposing and suturing a segment of nerve between 
the ends of a divided nerve in order to bndge a large defect m its con 
bnuity A nerve transplant may be autogenous when it is acquued 
from the pabent himself or it may be homogenous when it is taken 
from another individual, or it may be heterogenous when it is obtained 
from an animal 

Recent experimental and cimical evidence has shown that tlip 


. vo . give more satisfactory funcbonal 

results than hontogenous pate 0^s.n™IIy „ „ |ust.fiab^,0 saSce 
one nets c m an oatternty to prosadc a graft for another, proraded S 
are severely rnjured Hossever. Oirs rs rarely praet.caMe IT “ “ 
nous grafts must be more Irequerrtly emploS „ ^ ™ 

method of bridging large nerve defette Ifomomlls are 
times and may be secured from fresW, amputSed ertremtei', from 
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fresh cadavers Tliey should be renun ed under strict aseptic condibous 
within su hours after death and may be hept refngerated in saline 
solution for hventy-four hours before being transplanted The necrotic 
changes which take place in the paft are removed and organized with 
the help of proliferating capillaries Tlie changes m the nerve structure 
which ensue may delay and complicate nerve fiber regenerabon and 
are probably the cause of imperfect functional result and delayed 
recov er> It is advisable to rc explore a graft lliree to four months after 
Its transphntation m order to verify its structure, appearance and 
suture lines Some authors have advised reseebon followed by a new 
suture of the distal suture line of long grafts in order to remove an 
eventual neuroma and scar tissue which could keep the neuraxons from 
penetrating in the distal nerve segment This step does not seem neces 
sary in short grafts 

Cable grafts, still recommended by several authors, are made of 
many strands of small autogenous nerves They are not satisfactory 
because of the technical difficulties of sutunng, the poor funicular 
apposibon and the formation of large amounts of uifemeuxal scar tis 
sue Stored grafts which have been fixed in formalin or alcohol are 
bound to be unsuccessful because they remain and act as fixed and 
dead material Heterogenous grafts have also been altogether unsu^ 
cess/uJ and so has been the use of sptao} cord or other organs employed 
for bridging nerve defects 

7. IVerve to•^erve Anattomotis —This method is applicable to 
only a very limited group of cases It consists of cuKing a healthy but 
relatively unimportant nerve and sutunng its central end to the distal 
segment of an important nerve tJiat has been severely injured It « 
therefore necessary that the two nerves be of equal size and he m close 
proximity to each other and that the funebon of the healthy sacrificed 
nerve is relabvely unimportant as compared to the funebon of the 
injured nerve The best erample of this usually successful method of 
repair is the hypoglossal facial nerve anastomosis, by which the distal 
segment of the injured facial nerve is sutured to the central segment of 
the sacrificed hypoglossal nerve 

Other Methods.— Other methods of nerve repair are not successful 
and are often harmful to the normal nerves which have been either 
spbt or cut These methods known as suture a distance nerve flaps 
nerv e implantation in another nerve and tubuhzataon should never be 
attempted 

Keseebon of bones is a rase procedure which might be necessary m 
combined and extensive nerve lesions in order to approxunate nerves 
if grafts are not available or unsuccessfully used Tendon transfers may 
be of use m irreparable injuries involving the motor roots within the 
spinal canal or the avulsion of a portion of die brachial plexus or 
lumbosacral plexus 
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TECHNIC OF END TO END SUTURE 
It IS essential to have complete records of the patient s history and 
physical examination, and accurate reports and charts of the results of 
the motor, sensory, sympathetic and electrical examinations of the 
paralyzed extremity, the injured nerve and the areas involved by the 
peripheral nerve lesion It is on the basis of these records only, that 
progress and regeneration can be detected and followed up after the 
nerve has been repaired For this reason also, every patient operated 
upon for a peripheral nerve lesion should have check up examinations 
at regular intervals and the results of each examination should be 
charted and compared to those before die operation This is the only 
way to evaluate die operative method employed and to determine the 
progress of regeneration 

Anesihesia —Operations on peripheral nerves arc usually long and 
tedious Complete muscular relaxation is required and must be mam 
tamed during the entire procedure Usually long incisions and wide 
dissecbons are necessary and the handling of the nerve is usually pain 
ful Local anesthesia is therefore least suitable and general anesthesia 
IS to be preferred Ether, avertm supplemented by nitrous oxide and 
oxygen, and sodium pentothal have all been used satisfactorily The 
patients are given % to % gram of morphine and ^50 grain of 
atropine one hour before the start of the general anesthesia 
Position and Preparation of the Patient.— The position of the pa 

... *1... » CtLIJI. 1 •. tit 

of 

h( • 

above and below the lesion and the extremity should be in such a posi 
‘ he weakened 

the exposed 
^ on an associ 

aled severed tendon In draping the patient, allowances should be 
made for the same reasons 

A wde area of skin should always be prepared, in fact, m nerve 
lesions of the extremities it is well to prepare Ae entire extremity The 
skin IS first completely shaved, then thoroughly washed with soap and * 
water and then sterihzed with iodine and alcohol or ether and alcohol 
or ceepryn or other antiseptic solutions The hand or foot is placed in 
a sterile stockmette or rubber ^ove or mitten made of transparent ma 
terial such as pliofilm, so as to permit observation of all the fingers and 
toes 

1 Suture of the Nerve.-The incision should be out 

lined first by scratching the skio and should anticipate any necessary 
^tension of the actual shorter incision made to expose the nerve lesion 
The dissection should be earned between the muscle planes and 
cuttuig through a muscle belly should be avoided Normal nerve above 
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and belou the Jcsion $houI() first be tti>oscd and freed from its bed 
if necessary, jl should be retracted by moist tapes passed around the 
nerve trunk Handling a normal nerve with forceps bemosfat or other 
irutruments should always be avoided Tlic dissection is then carried 
from the exposed normal nerve portion into the scar tissue from above 
and below until the entire nerve with its neuromas and connecting 
scar tissue is liberated A single fine silk suture may be placed tJirougli 
the epineurium of the proximal and distal nerve segments in the same 
ixial plane to prevent later torsion of the nerve and facilitate accurate 
funicular apposition Tins miy not be necessary in larger nerves as 
there is usually ~ 
along tJie eoiirs 
in completely s 

two neuromatous stumps fn such a case electrical stimulation of the 
nerve below and especially above die lesion should be done and the 
extremity watched for muscle contractions Occasionally the severed 
nerve ends are found in two different muscle planes they should then 
he freed sulTcienlly to he in one plane on the surface of the operative 
field Before excising the neuromas of the ntrve ends it should be 
determined whether direct approximation of the prepared nerve enib 
can be achieved without too much tension or wl ether more normal 
nerve should be mobilized above and below ilie already exposed seg 
ments or the position of the extremity changed to secure more nene 
relaxation Tlien the decision should be made as to the method of 
repair vvhtch the situation requires If end to>rQd suture is at all pos 

ation and mobil 
suture after the 
nerve ends then 

either gradual stretching or transplantation of a graft should be con 
templated in which cases the neuromas are not resected but sutured 
together with strong silk or wire until a second operation can be per 
formed 

\Vhen end to end approxinijUon u possible the nerv e ends should 
be freshened by resecting the scar tissue and the neuromas until nor 

I 

1 

seriously interfere with nerve regeneration and later function \\ hen 
doubt exists it is better to resect more normal nen e tissue than neces 
sarv than to leave a small amount of darnaged nerve or scar tissue 
After all neuromatous scar tissue has been removed the prepared ends 
nf the nene segments are apposed It is unportanf not to rotate them 
hut to keen them m perfect abgnment and if possible restore the con 
linuity of the internal funicular pattern of the nerve Depending upon 
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the size of the nerve and the degree of tension, two to four heavier 
silk sutures (Deknatel 0000) are passed through the epmeunum and 
tied loosely They serve as guy sutures and will maintain the anatoiruc 
continuity and help rotate the nerve Very fine silk sutures on atrau 
matic needles* are then passed ra the epmeunum between the guy 
sutures The nerve is then rotated to one side and then to the other side 
by traction on the guy sutures until the epmeunum is completely and 
accurately approximated in its entire circumference by the small 
sutures placed 1 to 2 mm apart The sutures should never penetrate 
deeper than the epmeunum, as any injury to the perineunum or the 
nerve fascicles will only result in increased fibrosis and greater dis- 
turbance in the already damaged paths of neuraxons 
There has always been considerable discussion as to die best ma 
tenal for nerve suture The use of fine arterial or eye silk is entirely 
satisfactory Silk is easily handled and mounted on an atraumatic 
needle, it produces very httle damage to the epmeunum It can be tied 
with a very small knot and the reactions produced by it are minimal 
Lately fine tantalum wire has been widely used This wire is, however, 
more difficult to handle, it is more elastic and has a tendency to cut 
through the epmeunum and has no other special advantages over fine 
silk 

Numerous substances have also been advocated for the protection 
of the suture hne to prevent the infiltration of scar tissue into and 
about the suture line However, expenmental investigations have 
shown that the process of scar formabon starts m the endoneural meso 
dermal bssue itself and may occasionally grow through the epmeural 
suture into the tissues around the nerve It has been claimed that the 
envelopment of the suture hne and the proximal and distal nerve seg 
ments with a cuff of impermeable material, such as fascia, Cargile 
membrane, section of arteries or tantalum foil, will prevent the forma 
tion of a neuroma and prevent confusion of the nerve pattern at the 
suture hne A well prepared and accurately sutured nerve does not 
need protection T^'- <■’ tr 

result of the ber 

pathways for the , 

physiological and ^ o o - 

gap It has also been demonstrated that confusion in the pathways of 
the neuraxons and neuroma formation may develop without conhnuity 
defect m the nerve as the result of a simple concussion or a small inba 
neural hemorrhage It is fallaaous to assume that an impermeable cuff 
such as tantalum foil should faalitate nene regeneration In many 
authors’ opinion it is decidedly harmful as it interferes with the blood 
supply at the site of the suture and also produces a definite constrict 
ing fibroblastic reaction around the nerve 
• Anacap— braided eye sjDc 7-0 



126 


LOYAI. DAVIS CEORCE PEnWr 


mo of a plasma ckt has'boe?d2S.™ M° ^.“i ‘‘‘'"‘'Sl '’i' ““ 

The prepared nerve ends are 
treated autologous plasma po 
lates m a few minutes holding 

of^uniOD, iSik in fresh 

fracted and developed neuromS kif “ 7"T® *®Smenb have re- 

repair of small nerves or the tr-»n« apphcable for the 

between the fascia of tuo possible 

uound should be cIosM .« [" careful hemostasis the 

be placed m the uound ffrfc. "'“Vf 

by flcTing or cxtendint* th/» *!’® nerve has been necessary 

immediately applied and fh#* a sphnt or plaster cast should be 

three weeks remit) kept in that position for two to 

paluTuy m”L^d"od -Occaiionally a nerve may be only 

With scar tissue In such a ca«» funiculi and severed funiculi 

the uninjured fibers After fi^eeinc t® preserve 

tissue, the epmeunum shot 
siderable distance in order 


VC ill urocr • 

tlie intact fibers from die seip t<cn.^ 
electiienlly tl.e md.vdnal funicnl, ahl^v'.’ 


make complete section *and*'(fe *^'^***^' 

nerve sntnre nsnally remit" m 

no significance ^ S of the intact fiben which has 

_Repa,r of Intraneural ^cr,e Le«ou Due ,u 


rounding scar tissue which may 

fere with its function This step knm^as ^ 1 
always be followed by electrical slrmnlatron of tbi7Jl^°e\Zve°U,e 

:r='d!n“ZeSed■’nre”S3^fen'd^:^ 

rases rt .nay be sulEcrent to open the cp,„eu„„m and free thene™ 
fascicles from the scar tissue whidi might comni-P<« ^ ^ »u 

and tins decompress them Beseebno nfdr.TS^r^i t« ™ 
roma depends upon its aspect and also upon the degree of disability 
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POSTOPERATIVE CARE 

The after treatment of patients who have had a penpheral nerve 
injury is equally as important as the operative procedure In the ma 
jonty of operations the extremity is placed in the position which is 
most favorable for the relaxation and suture of the injured nerve This 
position should be mamtamed for at least two weeks until a good 
umon of the divided nerve segments has occurred From this time on 
gradual restoration of the normal position of the limb may be slowly 
earned out The extremity is maintained in the desired position by a 
splint or plaster cast or hinged plaster sphnt which will permit gradual 
change in posibon This splint should also support the paralyzed 
muscles and still allow movement of the fingers or toes For example 


paralyzed muscles should not be overstretched and the overaction of 
antagonistic muscle groups should be regulated 
Physical therapy and particularly massage and passive movements 
iviU help later recovery of function by keepmg the muscles in tone 
and the joints from becoming ankylosed It is also important to keep 
the skin in good condition and avoid all pressure on the skin especially 
in the anesthebc areas Pressure sores and trophic ulcers do not heal 
easily and may involve deeper layers tendons and even bone When 
motor paralysis begins to subside the patient should be encouraged to 
use the involved extremity as much as possible He should persist in 
his efforts to use especially those muscles which were paralyzed and 
sbll are weak Occupational flierapy may help the treatment of re 
siduals of paralysis and subsbtute the use of other muscles for the 
performance of certain motions which were previously done by hope 
lessly paralyzed or fibrotic muscles 
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TRIGEMINAL NEURALGIA: ITS RELIEF IN THE AGED 
AND FEEBLE 


Paul C Bucy, M D • 


Trigeminal neuralgia is one of the most painful inflictions of man 
kind When unrelieved it has led its victims to suicide As the painful 
paroxysms are commonly precipitated by talking, eating and touching 
the face, it frequently causes its sufferers to become reduscs avoiding 
human society in order to avoid speech, it causes them to lose weight 
through failure to eat and to become duty and unkempt through 
failure to wash the hau, teeth and face Rehef is imperative if life is to 
be worthwhile Many victims prefer death if the painful spasm cannot 
be reheved Fortunately, complete relief is possible and it is important 
that no one be avoidably denied such rehef 
The disease is readily recognized It is characterized by sudden, brief 
paroxysms of sharp, twisting, burmng pain m one side of the face 
These attacks of pam are usually brought on by the peripheral stimu* 
lation menboned above The disease usually afflicts those m middle 
age or beyond It often affects the aged Although the disease often 
subsides temporarily and can be relieved for short periods by several 
medicinal agents, and for somewhat longer periods by alcoholic m* 
jections into the nerve, the only complete and permanent relief is 
achieved by section of the nerve proximal to the gasserian ganghon 
This operation can be performed by a competent neurosurgeon upon 
almost any patient, and with relatively bttle risk Yet patients are 
constantly being seen who have suffered unnecessary years of pain 
because someone said, "You are too old " “Your physical condition is 
too poor Your heart, or your lungs or your kidneys, or your dia 
betes contraindicates such an operation ” “The operation would result 
in a paralysis of your face ” Or, "It would cause you to lose your eye- 
sight Fortunately, these opinions arc largely erroneous, and these 
people can be relieved of ihetr pam a.i/7i a small risk, which almost all 
of them arc miffing to assume Let us examine these erroneous opmions 
in detail 

Frankly, in my opimon a patient is never too old for a retrogassenan 
neurotomy by the temporal approach It is my present practice to 
operate upon all pabents xvith trigeminal neuralgia m a semisittmg 
position, under intravenous sodium pcntotlial anesthesia The opera 
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Trigeminal neuralgia is one of the most pamful inflictions of man- 
kind When unrelie\ed, it has led lU \ictims to suicide As the painful 
paroxysms are commonly precipitated by talking, eating and touching 
the face, it frequently causes its sufferers to become recluses avoiding 
human society in order to avoid speech, it causes them to lose weight 
through failure to eat and to become dirty and unkempt through 
lailure to wash the hair, teeth aud face Rebef is imperative if hfe is to 
be worthwhile Many victims prefer death if the painful spasm cannot 
be relieved Fortunately, complete relief is possible and it is important 
that no one be avoidably dented such relief 
The disease is readily recognized It is chaTacteri7ed by sudden, brief 
PMoxysms of sharp, twisting, burning pam m one side of the face 
These attacks of pain are usually brought on by the peripheral stimu 
laUon mentioned above The disease usually afllicts those m middle 
or beyond It often aEects the aged Although the disease often 
subsides temporarily and can be relieved for short periods by several 
medicinal agents, and for somewhat longer periods by alcoholic in- 
lections into the nerve, the only complete and permanent relief is 
achieved by section of the nerve proximal to the gasserian gangUon 
t his operation can be performed by a competent neurosurgeon upon 
almost any patient, and with relatively httle risk Yet patients are 
constantly being seen who have suffered unnecessaiy years of pam 
ecause someone said, ”You are too oM “Your physical condition is 
poor Your he'irt or your lungs or your kidneys, or your dn 
«es contraindicates such an operation " “The operation would result 
^ V ^^I'Jilysis of your face ’ Or, “It would cause you to lose your eye- 
«gnt Fortunately, these optnwns are largely erroneous, and these 
pcop/e can be relieved of their pam with a small risk, which almost all 
»n u.tlhng to assume Let us examme these erroneous opimons 

Frankly, m my opinion a patient is never too old for a retrogasserian 

urotomy by the temporal approach It is my present practice to 
Perate upon all patients svith trigeminal neuralgia m a semisitting 
t_a(ion, under intravenous sodium pentolhal anesthesia The opera- 


IUino^"r‘n® Neurology and Neurological Surgery. Univenity of 

Colle5°ot Neurological Surgery Uiii>ersity of Illinois 


129 



130 


PAW. C. BUC\ 


Uon requires tlurty to sutj rninutes (some operators perform it more 
quicUy} Tlic patients sit up in bed on the backrest immediately after 
the operation Tlicy arc out of bed, occasionally on the first, almost 


difficulty Tlie following casts, allliougb b> no means instances of the 
oldest patients that Lave been operated upon anywhere, will illustrate 
that the advanced agt of the patient is no barrier to operation I have 
heard of a patient of a neurosurgical colleague, who was operated 
upon at the age of 89 )ears My experience does not equal that 

ILLUSTRATIVE CASES 


to work for some time because of tbe severe pstn. 

ExainliuUon revealed a ratlicr obese inaa with an arterial bypertennoa of 
104/(X) Bod arteriosclerotic heart disease 

Oo Apnl J8, 1910, under ether anesthesia, aod usin; the usual temporal ap* 
proaeh, the lower three fourths of the nght tnseininal oerve was divided back of 
the gajscnan ganglion H e motor root was spared The patient tnade ao uneveot 
ful recovery and was soon discharged from the hospital lie was completely 
mI n. ^ »e r.-> .< <1 I •!.„ )/. ........ .k ..I. r.i-.r.., . i-.i l.<t 


Neither advanced age nor arterial hypertension and cardiovascular 
disease prevented giving this man complete and lasting relief from 
this incapacitating pam As a result, be has returned to an active useful 
life 


in .j. 


radi^««". si’® ^ *”"i 


?!l%i^c4tion enfeeblement and dehydraHon The heart, lungs and blood 
seemed to be tn good condiUon. 
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On May JJ 1939 the lower three fourths of the left tngeminal ner\e was 
divided with the patient anesthetized with ether The motor root was spared She 
made a prompt recovery from the operatiou and was discharged s« days later on 
May 17, entirely reheaed of her pam and eating w«ll Within a short bme she had 
regain^ weight to 130 pounds She has since remained well and entirely free from 
pain 

’’ could not have 

willingly ac 

■ . e ensuing years 

have fully justified our course of action 

The following patient was hkewise well along in years and jn addi 
tion had recently sustained a fracture of the femur, had an arterial 
h>pertension, cardiac disease and a secondary anemia She, too, eagerly 
accepted the risk which operation earned with it and has been most 
grateful for the rehef which her courage brought her 

Case III— M C a widow aged 75 was admitted to the Chicago Memorial 
Hospital on June 9 1945 under the care of Dr W J Schnute and her family 
physician Dr Fredenck Hoffman On June 8 she had fallen and sustained an 
mtertroohantenc fracture of the left femur On June 13 Dr Schnute perfonned 
an open reduehon of the fracture using threaded wires and an intertrochanteric 
plate 

In addition she complained of recurring attacks of severe pam in the left side 
of the face Involving the forehead the region about the eye and the left cheek 
which had be - • ' • • *’ ' ' 

pain Were pi 
Because of t' 
years time ’ 
almost intolerable 

Ftammation revealed an elderly woman who sv-is obset%ed to suffer repeated 
attacks of severe pain in the left side of the face There were however no objec 
tive changes in the head or neck The blood pressure was 190/100 The heart was 
enlarged to the left anterior axiIIirY bne She had an anemia of 3 390 000 red 

M.V./1 „«ii _j 04 t. _ IV 


of the gasserian ganglion 

Dn June 25 1945 using intravenous sodium pentothal for anesthesia the 
onUre sensory root back of the gassenan ganglion was divided Because of her 
anemia she was given a transfusion of 500 cc of citrated whole blood after the 
operation. 

She was Immediately relieved of her pain and has remained so She made a 
prompt recovery from the operation and wa* able to be out of bed and up in a 
chair on June 28 three days after operilion She left the hospital on July 7, 1945 
and Could have left much sooner but for the condition of her hip 

If IS obvious that when patients withstand seebon of the tnceminal 
so 'veU and recover as promptly as did the patients in Cises II 
^^I ^ patient's condition must be poor indeed to justify denjnng 
tnem the relief which operation has to offer 
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Patients suffenng from this painful disease often suffer from severe 
cardiovascular disease Even sOi most of them withstand the operation 
well In Cases I and III a fairly severe arterial h)pertension was 
present In the following case, an even more severe h)’perteiision 
etisfed 

f'tir n _V« n . i.~ r , .„r — l k i \t Alf^ aM 


On eiaimnatJoa, ll)e pnocipa! abnonnal fiikiings were a Wood pressure ol 
2IO/IOO and an rnUrsement of lire heart to the left 

On August 20 l&Sl. under ether anesthesia through the usual extradural 
temporal approach, the right tngentiiul nerve back of the ganglion was divided. 
She made a prompt postoperahve recovery and returned to her home on the 
seventh postoperahve day She has vmtlen every Chnstmas since and has referred 
numerous other sufferers She has remained weD and entirely free from para. 


fore the operatjoQ 

Cue \ — I ft a hcusewiie aged 43 was referred by Ors Ifugh arid ffedaig 
Kuhn of Hammond Indiana She was admitted to the Qvicago ^femenal Hcapital 
on May 10 l&ll cumpLiming of attacks of very severe stabbing burning pain 
in the right cheek and side of the note during the preceding tvvo and one-half 
>eart 

In 1930 during her eighth pregrunev she had developed a "Tiigh blood pres 
sore" (200 mm of mercury S)-stobcl Since then It has alwaw been elevated 
There was no history of dvsriea no cough or palpitahon 

Examination by Dr Richard Langendorf CHir cardiologist revealed a blood 
pressure of 300/1^ The heart was enlarged to the left It was regular 82 beats 
per minute There was a soft systolic apical murmur An elecirocardiogrim re- 
vealed a left axis shift Dr LangendorTs diagnosis was “essential hvpertension 
ssith moderate cardiac enlargcmeul " 

On Vfa> 12. 1943 under sodium penlothal anesthesia through the usual extra 


of all pain. 


k 

ar root vvas left intact. 

Her blood pressure for the 
•om l”6/84 to IW/lOO She 
■perahoft, completely reLeved 

.r . J _ » II artenal h>-per 
■ and prosfabc 


r»«v VL— I B a "red cap" aged 60 was referred by Dr J P Coffin of 
fie xks admiHed to the Chicago Memonal IlospilaL June 3 1945 « 
JS,..?. e( rrarmz .nacb of !l»n> ■ - ‘ 


pains in the region of the right 
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lower jjw during the preceding three years He was addicted to the use of con 
siderable alcohol and Sullered some from urinary frequency and urgency 

Examination revealed nothing unusual in the head or nech His blood pressure 
was ItJO/lOO The heart was enlarged to the left and there was a loud oiastohc 
niunnur at tlie base thought to be due to an aortic regurgitation The hver was 
enlarged two fingerbreaths below the costal margin. The prostate was soft and 
moderately enlarged The diagnosis was Ingcmuial neuralgia, arterial hypertension 
artenosclerotic heart disease and benign hypertrophy of the prostate 

On June 4 the patient was operated upon under intravenous sodium pentothal 
anesthesia The lower three fourths of the sensory root hack of the gasserian 
ganglion was divided The mold' root was spared 

He was able to sit on the edge of his b^ on June 6 to be up in a cliait on 
the 7th and to leave the hospital on June 0 the fifth postoperative day He has 
continued well and entirely free from pain 

In the following case, severe rheumatic heart disease with mitral 
stenosis, auricular fibrillation and cerebral embohsm confronted us 
Again, complete and lasting relief from excruciating pain fully re- 
warded tins womans courage m electing to be operated upon 

Case Vlf — C E , a housewife aged 59 was admitted to the Chicaeo Memonal 
’ nlntbo 

40 she 

^ . ^Sered a 

wih paralysis of the left side of her body This had almost completely 
subsided Because of tlie precipitation of severe pain by eating she has lost 60 
I»unds m Weight m the ten months preceding her admission She suffered from 
snghi dyspnea on exertion Her motlier had died at 70 years of age of “dropsy” 
and ^ef father at 80 of 'heart uouble “ 


She left the hospital on November 14 seven days after operation Thereafter 
relatively well until Apnl 11, 1945 
lub ai ® *'** *'^'oped pneumonia and died on 


patient and her family were very grateful for the complete 
bfiVc winch she enjoyed during the almost three jears of 

hie that remained to her 
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In the following case, arlenal hypertension, myocardial degenera 
lion, se\ ere obesity and an enormous hernia complicated the picture 
In spite of all these the patient mthstood the operation well and 
remained free of pain for the rest of his life 

Case VlII — J £ M , a retired poiiceman aged 65 was referred by Dr Peter S 
Clark, ile was complaining of paroxysms of severe pain u the ngbt upper Lp and 
clieek of over ten years duiaboo. 

t, ,e j i. ^ Ml., I C. V'lC KUJ 


On January 16 1J12 under ether aoesthesu through the usual eitraduraJ 
temporal approach the lower three fourths of the sensory root back of the gas 
senan ganglion was divided Tie motor root was spared 

The patient made a prompt postoperative recovery and remain^ entirely n« 
from pain until his death from coronary llirombosis on December 25 IM 


Severe pulmonary disease is also not a definite bamer to relieviflg 
these patients Tlie situation outlined in Uie following case history first 
led me to llie use of intravenous sodium pentoihal for anesthesia m 
these cases It proved so satisfactory that 1 have adopted it for use m 
all cases since that time After baviog used local anesthesia, avertm 
ethylene and ether on many other occasions 1 am convinced that intra 
venous sodium pentothal ts the most satisfactory for this operation 
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Occasionally diabetes mellitus and tngeminal neuralgia will be com 
bmed in the same pahent However, wiA proper medical management, 
the presence of the diabetes should interfere little if any with the sur- 
gical rebef of the neuralgia 

Case X — M L L , a retired man aged 6^ was referred by Dr M P Rogers 


sure was 138/74 There was no demonstraUe retinal or penpheral artenoscle 

rrw • TV« . e -t /,_1» 1 »t— , 


the ganglion spanng the motor toot Two days after the operation on April 15 he 
was up out of bed and on the fourth postoperative day Apnl 17, he returned 
home The lower part of his face was anesthetic and he was entirely free from pain 

COMMENT 

The mortality from retrogassenan neurotomy by the temporal ap 
proach is not over 0 5 per cent (Peel‘) This is particularly note\vorthy 
when one recalls that we are dealing with a disease of the latter 
decades of life The average age at onset of the disease is 51 years 
and at the bme of operation is several years greater Furthermore, 
many of these patients are suffering from one or more of the degenera- 
tive diseases so common in the age group myocardial degeneration, 
arteriosclerosis, artenal hypertension, chronic nephntis or diabetes 
This very low mortality figure is the best proof of the fact that age 
and debilitating disease are seldom contraindications to the surgical 
relief from this painful condition 

Does the operation result in a parahjsts of the face? In the mam, no 
The operation results in a loss of feeling in the denervated part of the 
face, but usually there is no change in the mobility or m the appearance 
of the face At times, hmvever, the operation is followed b> a facial 
paralysis, as in Case VII of this senes Grant,- in a study of a large 
series of 925 cases, found an incidence of 4 per cent of postoperative 
facial paralysis In only six cases or 0 G5 per cent, however, was the 
paralysis permanent Peet,' who has hoxl an extensive experience, says 
mat such paralysis occurs in 2 per cent of the cases Fortunately, as 
reel notes the paraljsis almost always completely subsides m a feiv 
ueehs That has likewise been my expenence 
Docs the operation endanger the eije? In the majonty of cases the 
pain involves only the maxiUary and mandibular divisions of the nen e. 
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In those cases only the lower three fourths of the nerve need be 
divided, thus sparing the fibers to the ophthalmic division and to the 
eye In these cases the eye is in no way endangered In a few cases 


rough foreign body should enter the e>e, it might erode thecomea and 
lead to ulceration and infection This can be obviated by the following 
simple procedures First, the eye should be w ashed night and morning 
using an eyecup and saturated bone acid sofution This serves to re- 
mo\e dirt and keep the eje clean Second, the anesthetic e>e should 
never be rubbed or scratched Third, when out-of-doors a special 
shield, sometimes knQ^vn as a Schroeder e>ecup, should be worn It is 
transparent and attached to the nm of the glasses and serves like a 
goggle to keep foreign particles out of the eye This shield must be 
’ *• • • • r ii » r •!._ ses 

' ■ - ■ mg 

• jpe 

and denude the anesthetic cornea should the eye come open In view 
of the complete loss of feeling this might well happen without the 


material so that the eje can be seen at all times This air tight shield 
will keep the eye, pnrticularly the cornea, moist and thus hasten heal 
ing The air tight shield should be left in place until all ulcerated 
or denuded areas of the cornea hove completely healed Fortunately 
ulcerabcm of the cornea is uneoniroon and thus such treatment is rarely 
needed 

The obsolete operabon of extirpation of the gasserian ganglion and 

’ ' • I 1 . L __ — 


neraotomy used m the cases prtsenled here 

SU3DIARY 

T an endeavor to aid in rehevmg the elderly and enfeebled of the 
eic^ciating pam of tngerainal neuralgm «t has been pointed out. with 
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suitable illustrative cases, that advanced age, enfeeblement, the dis 
eases to which the aged are subject, sudi as cardiac disease, arterial 
hypertension, diabetes fracture of tlie hip and pulmonary disease, are 
seldom barriers to the permanent relief of the pam of trigeminal neu 
ralgia by retrogasserian neurotomy The fears of postoperative facial 
paralysis and the loss of the eye, though having some slight basis in 
fact are so slightly justified that they do not warrant the avoidance of 
surgical relief 


1 w .. ^ 

2 Gr 
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sympathectomy in peripheral vascular disease 

AND HYPERTENSION 
Haeold C Vows, Ph D , M D , C S • 

The surgery of the sympathetic nervous system is a development of 
the hventieth century Although Alexander* first performed sympathec 
tomy for epilepsy in 18S9 and Jaboulay** reported the use of pen 
artenal sympathectomy in 1899, it was not until after the turn of the 
century that surgeons began to take advantage of the gradual accumu 
labon of knowledge of the function and structure of the sympathetic 


increase in anatomic and physiologic knowledge and the accumulation 
of critical case reports have placed the surgery of the sympathetic ner- 
vous system on a sound clinical basis In many conditions sympathec 
tomy has been tried and found wanting and even yet wide differences 
of opinion exist about the scope of its usefulness However, the greatest 
clinical experience with surgical extirpations of the sympathetic ner 
vous system has been in peripheral vascular disease and in hyperten 
Sion This paper concerns itself with its use in these fields 


PERirilERAL VASCULAR DISEASE 


Lenche*® m 1913 described the increase in blood flow to the extremi 
ties produced by periarterial sympathectomy In 1924 Hunter*^ and 
Royal® advocated sectioning the sympathetic rami for the excessive 
muscle tone in spastic states Their visit to this country was responsible 
for the initiation of surgical interest in America m the sympathetic 
nervous system These investigators bad noted a comcident vasomotor 
paralysis in their cases after operation In 1925 Adson* reported the 
use of lumbar sympathectomy in Raynaud s disease From this pomt 
on there was rapid progress in the application of sympathectomy to 
peripheral vascular disease and in the development of mote complete 
®^uds of sympathetic denervations 
The development of special methods of inveshgation of pahents suf- 
®iuig from peripheral vascular disease has paralJed the chiucal apph 
cation of sympathectomy and. tha t.e«duucaX unptovemfiati in. 
P^^^uie These are fully described by Allen, Barker and Hines ® 
ine most generally useful of these methods is skm temperatiue 


Mercy Hospital Loyola Umvenity Medical Clinics and the Cook County 
Chicago 

^nical Professor of Neurosurgery Loyola University School of Medicine. 
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studies of the effects of vasoddatiou as induced hj external heat, local 
or spina] anesthesia This tnithod has its pitfalls, however, and cannot 
be depended upon unless correlated with careful chnical observation 
As Allen, Barber and limes' point out, a inow ledge of the s)uiptoms 
of penphera? vascular thseasc, of the methods of examining patients 
with penpheral vascular disease and the differential diacnosis of per 
ipheral vascular disease is more important m tlie prognosis and evalua 
fion of patients for possible sjTnpatbcctom> than anj single speaal 
method of stud} 

Raynamrs disease,— IlajTiauds disease rciiresents on the one hand 
an earlj and spectacular accomphshnunt widi $}mp4thectom} and on 
the other a great disappointment yVs is well bnowai, there are two 
schools of thought regarding the nature of Ra'iiaiids disease One 
school holds with Itaj-nauds onginal thesis, that the cause is a neu 
rosis with o^entimuhlion of the xafoconslnctor fibers to the small 
blood vessels The) admit that, in cases of long standing, definite 
patholopcal changes arc seen in tlic digital vessels in the nature of 
obhterativ e endartcntis, but m their view this is only true in adv anced 
cases and represents an cod stage in the disease Sir Thomas Lewis and 
his co-worbers advanced a radically different theory of etjolog) Lewis 
concluded that there is a local fault to the digital arteries with in 
creased susceptibility to cold and that vasomotor activity is normal 
At present the weight of evidence seems to favor the original coneep* 
tjon of Baynaud, but Lewis must be given credit for recognizing that 
organic changes in the digital arteries mav occur fairly early and for 
emphasizing the important role of cold in precipitating the clinical 
attacks 

If Raynaud s theory of etiology is correct sympathectomy is the ideal 
treatment and should result in cure unless the disease is so far ad 
vanced that senous obhterativc changes have taken place in the digital 
artencs or unless it is associated with scleroderma Actually the results 
often leave much to be desired Allen Barker and Ilines* recently 
_.i. r-t> _ »i,- .,T,nf>r ex 


other hand these authors stafe-and there is general agreement uj 
literature-that the results in the lower extremities are usually good. 
Because of the relativ e ranty of the syndrome m the lower extremihes 
this fact IS sometimes lost sight of in distwssjon 

There are two views of the cause of the unifonnly good results in 
Jmser extremiUes and the frequent failure m the upper extremities 
See view maintained by Adson* and his associates is that sympathy 
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lower ettremities thin for the upper or thil the disease and its tropluc 
changes are not as se\cre in the lower extremities They do not believe 
that any anatomic xarntion in the tj-pe of sympathectomy is respon 
sible for the differences noted 

On the other hand White and Smithwick’’ believe that the differ 
ence is due to the type of ganghonectomy ordinarily performed They 
point out that the usual operation for sympathetic denervation of the 
upper extremity, \ iz resection of the stellate ganglion is a postgangU 
onic denervation while lumbar s>mpathectomy is a pregan^iomc pro 
cedure They cite clinical md experimental investigations to show the 
sensitization of arteries dcnervatcd by postganglionic procedures to 
physiologic dilutions of adrenalin Consequently they have developed 
a technic of preganglionic sympathectomy (section of the dorsal sym 
pathetic trunk below the third thoracic ganglion and intrathecal section 
of the second and third intercostal nerves for the upper extremity and 
resection of the first, second and third lumbar gangln for the lower) 
which they claim to give superior results to postganglionic (cervico 
thoracic) sympathectomy These authors emphasize the need for taking 
precaution against regeneration of sympathetic fibers and feel that 
this may often be the explanation for the recurrence of symptoms 
Kuntz and Dillon^’ have criticized the procedure of Smithwick and 
White and presented evidence that the first thoracic nerve contains 
preganglionic components They maintain that sympathectomy of the 
upper extremity should include removal of the first thoracic ganglion 
and its rami The role of the first thoracic segment in the sympathetic 
innervation of the upper extremities is still disputed 
The actual approach used vanes with different authors for both 
upper and lower extremities Adson* for example uses a midhne pos 
tenor approach \hro\v8h \be first tab lor cervacodorsal s^mpathertomy 
and an anterior transpcntoncal approach for lumbar sympathectomy 
This permits bilateral s>Tnpathectom> in one stage for either the upper 
or lower extremities 

\\'hite and Smithwick on the other hand use a paravertebral pos 
Imor approach for denervation of the upper extremities resecting the 
third rib and a posterior retropentoneal approach for lumbar ganglion 
«tomj SjTnpathectomj for both extremities either upper or low er is 
done in two stages, one for each side 
Other operators for example Ochsner and DeBakev favor the 
Mlerior approach to the corvicodorsal gangha and upper sympathetic 
The technic of this procedure has also been described by 
White 2* It requires a two stage operation for bilateral denervation of 
the upper extremities 

Case I— M H a £3 >cir old white wom-in a bookleeper in an automobile 
complained of coldness of the hands and feet and s\vellmg of the 
ct or the preceding eighteen monll s T1 e condition was much worse dunng the 
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winter months Characteristic phasic color chtnges of the fingers and toes were 
ilescnbed, consisting of blueness, folbwed by marled redness During the first 
stage there was subjective numbness, during the second, pain Her feet gave her 
much more discomfort than lier )>an^ SI e staled that she could Leep her hands 


TABLr 1 (case I) — EtTI CT OF Oil'll. INGESTIO> OF ALTOIIOL (tllllSIvFY) 
ON TTlirmATOniS OF i XTnFMmcS 



Digit 

feet 

j IlaniN 


llighi 1 

I.eft 

ttight 

left 


llasnl skin temperature 


26rc» 


27 7* C. 

27.2’C 


123 3*a 

123 3* C 1 

2B 4*C 

28 I'C. 



2> 3* C 


26 7*C 






26 2* C 



S 

233*C 

23fa 1 

2>9*C. , 


Skin temperature 4S minutes 

1 

29l*C 


319‘C 1 

33 2*C 

after 43 cc of vrhiskey 


27I*C 


32S*C , 


orally 


26 7* C 


32 3' C 1 





' 32 7'C 1 



& 

2> 9* C 

26 1*C. 

32:»C 

3t 1*C 


llciom Temp'rAlnr* tIO* I 


tabu: 2 (case r) — CFFLCT of SFINII, ANriXHFSJA OV SKIV TCMPCni* 
Tuncs IN Till Mittrn lxtulmitics 



Digit 

F«t 

JloniU 


lljglit 

Loft 

flight 

Utl 


liosnl skin temperature 

1 

23 2*C 

25 rc 

2S 8*C 

25 I’C 


2I5*C 






21 6* C 

21B’C 

2jO*C 

25 o“a 



21 8* C 

21 8* C 

25 I*C 




r3 0*c 

23 I’C 

21 6* C 

2j I'C 

Skin temperatures after in- 
Iraspvrval injection or J50 
mg of procaine 

1 

n 

33 rc 

33 9* C 

37 VC 

31 2* C 

28 9* C 

28 7’C 

28 2* C 

28 3*C 

28 0*C. 

28 rc 

27 9*C 

27 4* C 



lila 

3t 3*C 

27 2“ C 



Kooiu Timperalun. 78* F 
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Table 1 shows the effect of the ingestion of alcohol (whiskey) on the penph 
eral circulabon. Because of the lelabvely poor response obtained with alcohol in 
the lower extremities the pabent was given a spinal anesthetic Under spmal anes 
Ihesia there was an average rise of 6* to 7* C in the temperature of the toes 
(Table 2) 


TABLE 3 (case i) — SKIN TE^IPERATURES OF DIGITS NINE D^YS AFTEB 
BILATEBAL LtlMBAn SYMPATHECTOMY 



Feet 

Hands 

Digit 





Right 

Left 

Right 

Left 

1 

32 5®C 

32 9* C 

32 5® C 

33 5®C 


32 7®C 

32 9* C 

3! S® C 

32 5"C 


32 8®C 

33 0®C 

31 0“ C 

32 5*C 


33 0®C 

33S*C 

30 9® C 

32 3® C 

5 

33 7“C 

33 rc 

31 0‘C 

31 8“C 


Room Temperature 78® F 


TABLE 4 (case I) —INDUCTION OF KEFLEX PEBIPHEIUL VASOSPASM BY 
mjIEHSlON OP ONE EXTREittTY IN ICE MATER NOTE THE EFFECr ON 
THE XWDENERVATED RIGHT UPPER EXTREMITY AND THE LACK OF 
effect on the DENERVATED lower EXTREMITIES 19 DAYS AFTER 
BILATERAL HAtBAR SYMPATHECTOMY 



^ diagnosis of Raynaud s disease involving all four ertremihes but worse 
On made, and bilateral hunbar sympathectomy was advised, 

out. Tl, *1^ bilateral banspentoneal lumbar sj-mpatheetomy was earned 

second chain was removed on both sides Including the 

inadf. r fourth lumbar ganglia with the mterveiuag trunks The pabent 

uneventful convalescence from this procedure and was dismissed from the 
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wiater months ChnncterbOc phanc color changes of the fingen and fo« were 
clescnbed, consuUng of blueness, followed by marked redness During tte first 
stage there was subiectue numbness, dunng die second pain iler feet gjie her 
much more discomfort t]>an her hands She staled that she could keep her hands 


TABLE 1 (case J) —effect OF Oatt f^CE5T^D\ OF ALCOHOL (bID'KET) 

0'S SMN TniPFntTimcs of axTBEjimES 



table 2 (case 1) —EFFECT OF SMSAL A>TSTHZSJV ON SXPJ IZ.MPERA 
TUBES IN Ttir LOWER EXTBESItTlES 
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Table 1 shows the effect of the logesbon of alcohol (whiskey) on the penph 
eial cticulabon Because of the relabvely poor response obtained with alcohol in 
the lower exbemities the pibent was given a spinal anesthebc Under spinal anes 
thesia there was an average nse of 6** to 7* C in the temperature of the toes 
(Table 2) 

TABLE 3 (case i) — SKIN TEMPEBATUBES OF DIGITS NINE D^YS AFTER 
BILATEBAL LUMBAB SYMPATHECTOMY 


Digit 

Feet 

Hand. 

Right 

Uft 

1 

Right 

Left 

1 

32 5“ C 

32 9“C 

32 5*C 

33 5“ C 


S'* 7“C 

32 9“C 

31 5»C 

32 5“ C 

3 

32 8“C 

33 0“C 

31 0“ C 

32 5“C 

4 

33 0“ C 

33 5“ C ' 

30 9“ C 

1 32 3“ C 


33 7“C 

33 7“ C 

31 0“ C 

31 8’ C 


Room Temperature 7»* F 


TABLE 4 (case I) — INDUCTION OF BEFLEX PERIPHERAL VASOSPASM BY 
IMMERSION OF ONE EXTREMITY IN ICE WATER NOTE THE EFFECT ON 
TUB UNDENEBVATED RIGHT UPPER EXTREillTY AND THE W-CK OF 
EFFECT ON THE DENERVATED LOWER EXTREMITIES 19 DAYS AFTER 
bilateral lumbar SYMPATHECTOMY 



Digit 

Feel 

Hands 


Right 

Left 

Right 

Left 

Basal skin temperature 

1 

3»8"C 

33 3* C 

35 2"C 

34 8’G 



34 2*0 

33 3* C 

34 3"G 

34 5" G 


3 

34 3* C 

33 3*C 

33 7*G 

34 4* G 


4 

Sire 

33 rc 

33 6*G 

33 5*C 

. 

5 

34 4* C 

34 8* C 

32 9”G 

33 8*C 

temperature after im 


34 0*C 


28 8*C 


taersion of left unoer ex 

2 

34 3" C 

34 5* C 



Iremity below the elbow 

3 

34 3* C 

34 3“ C 

29 0*G 


minutes in water at 

4 

34 9*C 

34 8* C 




5 

35rc 

34 4* C 

27 8*C 



noam Temperature 78* F 


^’®Ewosis of Raynaud s disease involving all four ertremibes but worse 
_® made and bilateral himbar sympathectomy was advised, 

out Tk bilateral transpentoneal hunbar sympathectomy was earned 

lumbar sympathebc chain was removed on both sides including the 
fnad fourth lumbar ganglia with the intervening trunlcs The pabent 

e an uneventful convalescence from this procedure and was dismissed from the 
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wfnt»T inontfu Cfiaracter£st/c pltaslc color changes of the fingers and Iocs w«e 
described, consisting of blueness. foUtn^ by marled redness Punng the fct 
stage there was subjective numbness dunng the second, pain Her feet gave l« 
much more discomfort Ilian her liands Sle stated that she could keep her hands 

TABir I (case I) — CfTECT or omiy INCESTI0> of ALCOHUt. (t.1I1‘-1vFY) 
ON ‘•MN mirntATintES of EsiTnEtirriES 
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Table 1 shows the effect of the ingestion of alcohol (whishey) on the penph 
cral circulation. Because of the relatively poor response obtained with alcohol in 
the lower extremities the pabenl was given a spinal anesthetic Under spinal ones 
thesia there was an average rise of 6* to 7* C m the temperature of the toes 
(Table 2) 

TABLE 3 (case 0 — SKIN TEMPERATURES OF DIGITS NINE PAYS AFTER 
BILATERAL LUMBAR SYMPATHECTOMY 



Feet 1 

1 

Hands 

Digit 





1 

Right 

' Left 

Right 

' Left 

1 ' 

32 5® C 

329® C 


33 5® C 


32 7®C 

32 9® C 

31 S® C 

32 5®C 

3 

32 8®C 

33 0*C 


32 5®C 

4 

33 0®C 

33S®C 


32 3“C 

S 

33 7® C 

33 7® C 

31 0®C 

31 8®C 


Room Temperature 78® T 


TABLE \ (case l) — INDUCTION OF REFLEX PERIDHERAL VASOSPASM BY 
UniERStON OP O^X EXTREirmr IN ICE MATER NOTE THE EFFECT ON 
THE UNTENERVATED RIGHT UPPER EXTREMITY AND THE LACK OF 
EFFECT ON THE DENERVATED LOWER EXTRENIITIES 19 DAYS AFTER 
BILATERAL LUMBAR SY2n»ATIIECTOMY 



Digit 

Feet 1 

Hands 

Right 

Left 

Right 

Left 

Basal skin temperature 

I 

34 8® C 

33 3®C 

35 2®C 

34 8® C 



3^1 rc 

33 3® C 

31 3®C 

34 5" G 



3*3'C 

33 3®C 

33 7®C 

34 4® C 


4 

31 rc 

33 7®C 

33 6®C 

33 5®C 



31 4® C 

34 8®C 

32 9®C 

33 8®C 

Skin temperature after irti ^ 

1 

310®C 










Iremily below Ac elhow 






for ten minutes in water at 


31 9® C 







3a.2®C 

34 4®C 

27 8®C 



Room Temperature 78® F 


Tie diagnosis of Raynaud s A _ i 

in the lower ■ , 

On May 1 


out. The lun 
second third 


•enlful “ « “t^r'enmg trunks The patient 

^i^cence from Aw procedure and wa, dismissed fr^ Ac 
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wiflfer months Characteristic phasic color changes of the fingeis and toes were 
tiesenbed, comistins of blueness, followed by marked redness During the first 
stage there was sub/ectite numbness during the second pain. Her feet gaie her 
much more dueomfort than her liands She stated that she could keep her hands 


TABLr 1 (case l) — EFFECT OF OltAL rNCESTlO> OF AlCOIIOL (MIISKEY) 
ON SKIN TEMrEHATUHES OF EXTREMITIES 



fiiieit 1 

1 Feet 

1 tfands 

ilight 

Mt 

Right 

Left 

lla.^1 skin lempcrature 

, 

2<5 7*C» 

•23 i*C 

27 7*C. 

272” C. 





28 rc 






26 7'C. 



4 

23 2«C 

23 2* C 1 

26 2“C 



S 

23 3*C 

1> I*C 1 

23 9* C 

26 4*11 


I 

29I*C 


31 rc 

332* C 

after 43 cc. of whiskey 


27 I’C 

26 7'C 

32 2*0 

aa r C 




26 I’C 

32^*0. 






1 327*C 

1 a»j C. 


S 

bUi 

26 1*C 

322* C 

31 1 C. 


rtoom Tcfopefdtore SO* k 


TABLE S (CASE l) —EFFECT OP SSPINAL ANESTHESIA ON SKlM TEBfPEW 
TURES IS TUB LOMEn EXTREMITIES 



Digit 

feel 

Ifands 

Right 

Left 

Right 

I,cfl 

Basal skin temperature 

3 

4 

5 

2a 2* C 

24 5* C 

24 6* C 

rirc 

2aO'C 

25 1*C 

24 0*C 
2»8*C 

21 8*C 

23 1*C 

23 8*C 

21 9* C 

23 0*C 

25 rc 

21 6* C 

2a rc 

25 2* C 

23 0“C 
219* C. 

2a rc 

SkiO teroperatures 
traspioaJ injection ol iso 
jog of procaine 

2 

3 

4 

5 

31 rc 

32 4* C 
322*C 
324“ C 
33rc 

33 rc 

33 9'C 

33 7'C 

34 2'C 

31 3“C 

■ 

■ 







SYS-IPATIIECTOMY m PEWPIffiKAL VASCUIAR DISEASE 


145 


calf mxiscles The knee jerks were equal, the nght ankle jerk could not be ob 
Uined The nght foot and leg were coU and clammy with excessive perspiration 
below the knee 

Right lumbar sympathectomy was advised This was earned out on June 5 
1945, through a nght unilateral retropentoneal approach as described by White 
and Smithwick.®^ The nght first second and thud lumbar ganglia were resected 
with the intervemng trunk. The paUent made an uneventful convalescence and 
left the hospital on the seventh postoperative day Table 5 shoivs the skin tempera 
tiue of the ertremibes on the day of dismissal. 

The child was recently examined fourteen months after eperabon Tlw nght 

wir 

me 

cue 

nght leg mstead of being 3 cm shorter than the left was now only 2 cm shorter 

The result seems all that was expected and well worthwhile from the stand- 
pomt of subjective improvement To date no significant effect on growth has taken 
place 

Chronic ulceralions or localized gangrene xvith associated vasocon- 
striction may at tunes respond favorably to sympathectomy 

Case III >-P B , a 42 year old nuehimst, had suffered frostbite of both feet 
three years before The feet had recovered widiout any gangreoe but pain and 
swelling of the toes parbcularly the left great toe penisted A year later as ulcera 
tion appeared on the plantar surface of the distal phalanx of the left great toe This 
ulcerahoo had occasionally healed for short pen^s of time but was usually pres 
ent After a year the toe had been operat^ on because of osteomyelitis The 
operabve wound healed slowly and then soon broke opes It had continued to 
drain. 

Six months before he was seen a similar ulcer appeared on the plantar surface 
of the nght great toe and had persisted 


factory in the posterior tibiai and dorsal pedis artenes and on both sides The 


I ai ui u 111 u ■ I j, i- . „ * was ui uiiv ttcwinpiished 

Tlironilioonpilli# Olililcrnn, an.! ArtcriosclerosiB Obliterans 
•Hie use o! sjmpalbcctomy in piopetly selected cases of vaso-occIusiTO 
disease Ins been delnled for many years Adsnn and Brosrn* and their 
CO ssoiVers at tbc Majn ainic have adrocated the use of symnatbec 

tomj in eertain cases of thmmboangutis obliterans (Biierjer’^LasI) 



lUROLO C %ORlS 


hospital thirteen days after operation Table 3 shows the slun temperatures on the 
ninth day alter operation At that lime botli tJjc Jiands and feet were wann. "The 
feet ncre dry, the hands perspiring 


Four years ha\e passe ' i « «- . _ » 

Since The feet have retr ■ ■ 

them dunng the winter rr • 

increased, in the hands ’ . • ■ ■ 

child. Since leaving her former occupation she Is much less esposed to cold m 
the winter montlis 

Vasositaam Associated Willi Afisecllnneous Conclitioas.— 5yni' 
patLectomy lias been widely used in cases of tasospasm associated 
tvith other diseases Many patients with anterior poliomyelitis com- 


TABLr 3 (CISK ll) — SKIV TIMPEItATtnES OF E.\TBESimES SEIXS PITS 

iFTFR niGtrr L'Mi-iTcmi, tiniusn srAtpiTnEcrosrv 




nnmm 






33 0»C I 

\ 260*C 

1 276'C 1 

1 283:5 


M0*C 1 

! 260'C 







1 272»C 





1 570*C 

s I 

1 i 

1 25 6* C 

27 3‘C 

270*C 


[loom Temperature “1* F 


plain of coldness and discoloration of the affected limbs These manifes- 
tations can often be shown to be of vasospastic ongm and if this is 
> « » 1 .1 • .1 . -II not 

ive- 

f IS 

worthwhile in selected cases 

Case If— »V N, a 13 year oM girl bad suffered anatiack of antenor pol^ 
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hands were warm and dry There was no les dual defomuty except flattening o( 
the tap of the left fifth finger 

A year later the patient s wife wrote that be was doing heavy mechanical and 
welding work and was having no trouble with bis bands Sympathectomy was well 
worth while in thi< case The unpiovement the patient had noted in his lower 
extremiUes after sympathectomy had convinced him of its desuab hty and he came 
requesting the same procedure on his upper limbs 

HYPERTENSION 

The treatment of hypertension by some surgical procedure designed 
to interrupt sympathetic pathways to large areas of the vascular bed 
began m 1930 when Adson® treated a case by bilateral anterior rhizot 
omy of the sixth thoracic to second lumbar roots mclusive Craig® first 
performed a subdiaphragmatic splanchmcectomy m 1932 Peet^* m 
1933 began his series of over 1500 cases m which splanchmcectomy and 
lower dorsal sympathectomy is performed through a supradiaphrag 
matic approach Crile^® advocal^ cebac gangUonectomy and carried 
out this operation in a large senes of cases Smithwick ’ developed a 
combmed supra and mfradiaphragmauc approach which permits an 
extensive thoracolumbar sympathectomy (1)9 to L2 ganglia) and an 
even higher resection of the splanchnic trunks from the level of the 
eighth nb down to the celiac gangha The approaches of both Adson® 
and Smithwick ’’ permit the inspection of adrenal and kidney Recently 
Crimson*® *® ** and his co workers have studied the effects of sym 
pathectomy m hypertension both expenraentally and clirucally This 
author states that the value of sympathectomy in this condition is di 


chain and at times the upper two lumbar ganglia This is obviously a 
more extensive and dangerous procedure tiian any of the other types 
of sympathectomy but is by fat the most complete at tunes bemg total 
ClmicaUy this procedure has not been used m a sufficientiy large num 
ber of cases to pemut its companson with the procedures of Adson » 
Peet®^ and Smithwick. ® 


•niere are many causes of hypertension m man and it is associated 
with many diseases Page » classifies and hsts the various causes under 


other causes must be excluded m‘’so fi as TOSsible b 
tic stud> before Uie diagnosis of 

This IS tlie largest group however and iland^S ^ 

one_of the most important causes of death ^implications are 

"greed by all to be of the 


, ^f death 

The sefccfion of cases for operatum n 
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Allen, Barker and Hines slate that the most suitable cases are patients 
with the slowly progressive type of the disease and mild to moderate 
degrees of rest pain or minor ulcers or gangrene They use the laso- 
motor index as a preoperative test and state that if the skin tempera 
ture of the digits in the affected extremity or cxtremibes rises to 30® 
C or more after the administration of Intravenous typhoid vaccine the 
response to sympathectomy will usually be good TTiese authors feel 
that s>Tnpathectomy is much less useful in peripheral artenosclerons 
obliterans and recommend It in only a small group of patients 
DeTakats, Fowler, Jordan and Bisley’* have recently recommended 
a more hlieral use of sympathectomy In peripheral artenosclerosu 
They slate that the Indications arc popliteal, femoral or aortic occlu 


reported seven sympathectomies on patients over 60 years of age 
They also use syrnpatheefomy m patients with or without diabetes 
whose chief complaint is continuous intractable burning pain associated 
with osteoporosis, who receive relief from diagnostic paravertebral 
block and who othirwise svould require supracondylar amputabon 
Casz rv— P V, a 43 year ofd^Fwoeh Canadian welder began 


with procaine , , « , ^ 

e*<r..4_ mifiej was nuoe 

carried out on 

. first rib on each 

rocedure and was 
tunc of disnussal 
han the feet The 
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hands were warm and dry There w»s no residual deformity except flattening of 
the bp of the left fifth finger 

A year later the plbent s wife wrote that he was domg heavy mechanical and 
welding work and was having no tiouhle with his hands Sympathectomy was well 
worth while m this case The impro'emenl the pabent had noted in his lower 
extremibes after sympathectomy had convinced him of its desirability and he came 
requestmg the same procedure on his upper limbs 

HYPERTENSION 

The treatment of hypertension by some surgical procedure designed 
to interrupt sympathetic pathways to large areas of the vascular bed 
began in 1930 when Adson* treated a case by bilateral anterior rhizot- 
omy of die sixth thoracic to second lumbar roots inclusive Craig^ first 
performed a subdiaphragmatic splanchmcectomy in 1932. Peet** in 
1933 began his senes of over 1500 cases in which splanchmcectomy and 
lower dorsal sympathectomy is performed through a supradiaphrag- 
matic approach Cnle^® advocated celiac ganghonectomy and carried 
out this operation in a large series of cases Smithwick-^ developed a 
combmed supra and lofradiapbragmalic approach which permits an 
extensive thoracolumbar sympathectomy (D9 to L2 ganglia) and an 
even higher resection of the splanchmc trunks from the level of the 
eighth nb down to the celiac ganglia. The approaches of both Adson* 
and Smithwick-’ pertrut the inspection of adrenal and kidney. Recently 
Gnmson'- and his co*workers have studied the effects of sym- 
pathectomy in hypertension both experimentally and clinically. This 
author states that the value of sympathectomy in this condition is di- 


chain and at times the upper two lumbar ganglia. This is obviously a 
more extensive and dangerous procedure dian any of the other types 
of sympathectomy but is by far the most complete, at times being total 
Clmically this procedure has not been used in a sufficiently large num- 
ber of cases to permit its comparison with the procedures of Adson » 
Peet®* and Sinithivick.®^ ’ 

Tliere are many causes of h>-pertemion in man and it is associated 
with many diseases Page” classifies and lists the various causes uiiH^.r 


other 
tic Stl- 
This 1 ■ 



one o' ■ . 

The scfccffon of cases 


‘ ui ueaiii 

for ojvratim is agreed by all 


to be of the 
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ral agreement that 
ability to conten 


diastoLc If it docs not fall below 160 mm systolic and 120 mm du 
stolic Uie likelihood of significant benefit i* poor The response to 
sodium amytal by mouth is also significant, particularly the diastolic 
level If the diastoLc level does not fall below 100 after the aJministra 
tion of sodium amytal (22 grams in two doses of 0 grains each, two 
hours apart) the prognosis is poor for a good operabve result The 
intravenous adnunistration of 25 grains of sodium pentothal has also 
been much used as a preoperatue test but seems to have no advantage 
over sodium amytal by mouth Hussek, Soulhwortli and Zohman*® have 
recently used continuous caudal anestliesia as a test in the selecbon of 
patients with hypertension for sympathectomy As DcTakats“ has 
pointed out, high spinal anesthesia or paravertebral sympathetic block 
cannot be considered as good tests for operability of patients with 
hypertension because of the possibility of these procedures, especially 
in the older sclerotic group, producing a sudden failure in venous 
return and thus causing a definite drop in blood pressure This objcc 
lion would also apply to tlie use of caudal aDCSthosu as a preoperaLve 
lest 

Crimson, Kernodlc and Hill** studied the problem experimentally 
as well as chnically and concluded that the response of dogs with 
expenmentrd neurogenic hypertension and of clinical patients with 
essential or malignant hypertension was so variable as to often cause 
the results of these tests to be misleading 

Evidence of advanced vascular changes such as cerebral vascular 
accidents, impaired cardiac function, or severe retinal changes are 
unfavorable signs and should be considered as a contramdication to 
operation However, an occasional patient who on medical manage 
ment has shown marked clinical improvement in his visceral involve 



ny and 
my and 








150 


JtAROLD C V0ni5 


mcnt may be considered as a candidate if his present responses to thr 
criteria already mentioned arc satisfactory. 

Cast V—C S, a 'll ypar old svltiio man, had bcRun Jo liave dally fronlo- 
occfpltal ficulaclic Iwo yrars tiefore At dial Hme examination revealed the blood 
pressure to i>c elevated Ilecenfly llic headacfiei had been more lesere and he had 
not been able to ileep at night wtlboiit aesIatJon Dizalness, especially with poshiral 
change, lifld also developed Hh tyMolic pf«<iirc liad varied between 155 and 1S5 
during the precedlns yeir and a half 

The patient was a itocky, moderately obese male General physical and 
neurological eximinilinns w» rr rssenlhlly negitivc The fiindi showed mild retinal 
arteriosclerosis hilalerally hut iI^tp were no liemofrhiges exudates or edema Tl e 
blood pressure was 200/110 at iIm* Initial eximlnsllon and lU range was 
180 2.50/130-108 (Fig 47, A) Tlie apecillc gravity of the urine was 1023 and 
there were no albumin or easts Tl»e nonprolein nitrogen content of the bloorl was 
37 mg per 100 ce An x rsy of ll,e el>est showed moderate enlargement of the 
heart but was otherwise negilJve Ar» electrocardiogram was reported as essential'/ 
rtormtl Alter lite oral oiJmlnltttalhm of two dose* of 0 grains each of «odi jm 
omylal two hours npirl il.e blond pressure fell to J30/Oi (Fig 47, A) The 
administration of 15 grains of smlium pentnlhvl intrasenmtslv produced a fall to 
158/103 (Fig 47 fl) Tlie patirnt'a headaches Improved with bed rest and s^sn 
pathectomy was ndvisM 

A SmitiiwJclf type of thoraeohimhar aympstlicctomy and aplanchniecctomy was 
earried out In two stages the lint ort July A 1011 tl c second on July20 JOH At 
the lint stage the rig! t thoraefe tenth to lumhar second sympaihetle ganglia and 
« 1 . 1.4... 4. «v ^ Ti.. .u ^ u-..r(4 resected from 


the operations 


.4 . . .,,..1 ... anl left lie 


SU'I^IAny AM> CONCLUSION 

Sv’Tnpalb<’C*o”’y bas graduilly become established as a procedure 
of CTcat value in various pcnpberal vascular diseases and in essential 
hvswrtcnsion In peripheral vasralar disease its chief vaiue fs the in 
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ui we vascular bed or to its ettect on adrenal circulation Tbe conten- 
tlOQ of ~~ 
tomy th 
tbe viev 

tion of iiiy vascular bed 
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LARGE isO^PVtSATl^G HEMATOMA (FALSE ANE15KVSM) 

\N !LUA>.i j Fickw M D FACS* ANB Mowus T Friedell, Xf D t 

An ane\ir^ sm usually develops soon alter triuma ol the Wood vessels 
seywittvu^tusexpeiu.tice in World WdC U»mentiot^ an inter 
vil of four days to three tnonihs between the innuy md th^ develctp 
nient of an aneurysm In World War 11, tecognitjon of both true and 
false aneurysms was enhanced chiefly because of the enlightened sur 
Seon s suspreicjn of their possibility The treatment is entirely surgical 
Some patients wtrt treated promptly m forward areas and many were 
treated lO the Zone of tlic Interior shortly after removal from advanced 
areas 

The diagnosis nf an arteriovenous fistula is facilitated if the physician 
maintains an alert attitude The diagnosis of a false anenrysm may be 
difficult because of the absence of those characteristics which are con 
sidered typical These include a history of a penetrating wound, devel 
opment of a slowly enlarging mass presence of pulsatile features, and 
auditory bruits or palpable thrills \Ve are presenting a case of false 
aneurysm in winch the delay between wound and occurrence of 
visible Swelling was seven years In tins case the sac reached a huge 
site md the only other characterisbc of frlre aneurysm was the pro 
gressue enlargement of the swelling 

A Negro agid 3^ was actmtlied lo ihe CoeACounHr ' ' 


» u V oiK"U Wrii nounshrd Aprtq A siTiall scar 
rearcsi ntinR 0 e old bullel wound wa< located |u^t Wow it c mitlpoml of the left 
cUvicle lender wsss about fl«- site of a basl«bJ3 nas pre# 


From tie Cool- County Itospiut and the JUVloen Institute for MedjraJ Pe- 
searrh Cl icigo 

•Ctm.ol Profn-Mot SufSTO Un.>m.ly Mrt.c.l ScM 

Suf9;ervi\ Mrrcy an»J Coofe Co^ly Ifntp tals ™ * 

, Inimitli.t In S,,np-^ Lo,,h Scliool MerJ 

«ng Surgeon Coot Cmintj am! M rJiarf Rrrse Ito^piuU 
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mass bi I a fcrrign body uas not foinci (Fig 4S) 



FJfc -49 —X fjy study of 1) e kfl wcilbiy teg on depicting site and ettent of •J'® 
false aneurysm 

Asp rat on of tl c softest arc« rcseiletJ anxirpl o u debris wl cl grossly *P' 

it on 


orFRATi^E I nocEDune 

Operation was performed on February 28 19-16 witli tlie pitieijl 
under general anestlicsm TJie wll'ity vessels were exposed through 
a transxtrsc incision dividing the ptcforalis muscles near the site ot 
,osertion Many large collateral vessels were found ind these were 
* * The axilhry vessels and, to 

ve tninhs were found to be 
of the sic was demonstrated 
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to arise from the vicinity of the second portion of the axillary vessels 
Both the axillary artery and vein appeared to have been completely 
occluded by the dense fibrosis Several large vessels seemed to supply 
the medial wall of the sac apparently deriving from the pectoral or 
costal branches These were divided and ligated With the neck of the 
sac under direct visualization and the major axillary vessels under 
direct control jt was felt that it was safe to open the aneurysm The 
incision was extended downward along the anterior axillar) line which 
exposed the snc as a well defined thick walled cavity extending be 
neath the pectorahs major filling the entire axillary space and en 
croaching well into the subscapular area Resection of the aneurysmal 
sac was obviously hopeless The wall was then incised and 4 to 5 
lifers organized and fresh thrombus was scooped out There was little 
fresh hemorrhage a few small \enous channels in the posterior wall 
of the cavity continued to ooze and were sutured from within No 
brisk arterial bleeding occurred in spite of the fact that pressure on 
the neck of the sac at the axillary region was released The cavity was 
then packed with petrolatum gauze and the wound closed loosely 
the pack and three soft rubber drams being brought out through the 
lower pole of the incision The pectoral muscles were restored to con 
tmuity The patient receiicd 500 cc of whole blood during the open 
tion 

Recovery was uneventful The pack and drams were partially re 
moved after forty eight hours and completely removed on the fourth 
postoperative day A week after the operation transitory edema of the 
left arm occurred but it subsided m two or three days There was no 
demonstrable change in function or arculation of the left upper ex 
tremity from the preoperative status Tlic wounds healed promptly 
ixcept for a persisting fistula at the drainage site for almost a month 

CO'tVIENT 

In tins case exposure and control of the axillary vessels before a 
direct approach to the aniurysm was made and the ligation of the 
chief tributaries to the sac enabled us to open the cavity without fear 
of extensive hemorrhage Unusual features wer»» rn ♦u • 


V A uiiiicuu Suspicion of an aneury sm 
when dealing with obscure swellings in the region of major vessels 
will oftiii prevent a disastrous conclusion 

nFrFRF>CE 




posterior approach to the knee 

H Kelikiav, M D FACS* 

The two rear compartments of Ae knee, their contents and com 
munications are best explored through superimposed posterolateral 
„„ 1 49 to 53) 

I . hich call for such exploration are 

the knee capsule metallic foreign 



Fjg 49 — Laieral slightly oblique pneumogram of the knee showing the over 
lapping shadows cast by tie air filled medial and lateral compartments of the 
posterior knee 

bodies lateral semilunar cartilige wliich has been pulled off in con 
neclion '\ath flvulsed posterior cniaate, menisci which have been in 
adequately extirpated fragments of hone and osteocartilaginous loose 
bodies and flexion contractures of the knee which require posterior 
capsuIotom> and pxogenic arthritis with necessity for dependent 
drainage (Fifis 51 to 06) 

From the Dcpaitmenl of Bone and Joint Surgery Sorthweslcm University 
Medical Sclool Wesic) Mrwoiial and C^ok County tfospital Chicago 

• AssOaate in Bone and Joint Soigeiy \onliwestem Uni»ersit> SfedicaJ School 
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Fig 54 



Fir 54 
F»g 55 


Fig 53 




F«g 56 f,g 57 

Fig Se -Anteropostfnof pr»««mogTam of the knee Note the brgc tneUUie 
piece in llie region of tlic infercondyloia notch, either behind in front or m the 
iub^tanee of the anterior cruciate Lgament 

Fig 57 —Lateral view of the lame with the piece of metal seen In the air fiBed 
outer tompartment of the posterior knee 



fig 58 —Lateral view pneumograin of the knee showing a large piece of bone 
avulsed from the bbia by tlie posterior cruciate 

Fig 59 —Anteroposterior view of the fame Note the bteral meniscus which 
has been loosened and drawn towards the middle of the knee by the postenor 
cruciate bgameot to which it is finniy attached 
160 






Kig 60 F g 57 

Fig 56 — Anteroposter or pnfumagram of the ln« Note the 
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hamstnng muscles The semimembranosus sweeps down and inward, 
and overlaps the inner head of the gastrocnemius, it inserts into a 
transverse groove on the medial tubwosity of the tibia just beneath its 
articular margm The biceps femons descends in the form of a stout 
tendon partly covers the lateral head of the gastrocnemius and 
reaches the head of the fibula In flexion the hamstrings bow back- 
ward away from the respective heads of the gastrocnemius, in exten- 
sion they move forward towards the sides of the femoral condyles 
The posterior compartments of the knee joint are opened with the knee 



leiduuu to tne uexion crease ol the popliteal space The incisions curve around 
the crease and do not cross it 

in extension though after fipening the capsule the interior of the joint 
is best explored with the knee in shght flexion The inner head of the 
gastrocnemius arises at a hi^er level from the femoral condyle than 
the outer and the groove it forms with the semimembranosus consti 
tntes a safe and compaxatrcdy avascular approach to the medial com 
partment of the posterior knee The lateral chamber of the posterior 
knee is approached in the interspace between the tendon of the biceps 
femons and the outer head of the gastrocnemius The peroneal nerve 
descends down towards the neck of the fibula under the shelving pos 
tenor border of the biceps tendon 



Pig ^ —In rheumatoid artbntis contracture of tl e posterior capsule often 
draws the tibia up and backward as shown Posterior capsulotomy is at tunes 
resorted to m these coses so as to bnng the tibia under the femur 

Fig 65 —Anteroposterior film showing eetensivc distruction of contact and 
pressure areas of opposing articular surfaces of ll e femur and tibia m a case oi 

pyoie™ , , .u . ,„j„. 
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Fig 71 Fig 72. 



Fig 73 


presented seseral large 'illi 

Fiff 73 — Fneumogram showing n ^ b<)dies ii\ 

multiple di\ertieube of tlie . These sver« 

remosed by posteromedial Uge covered 

bones were extracted from . c a s ,aii coiinterineision 
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From side to side the popliteal space is crossed b> a flexion crease 
Nxhich sometimes bifurcates on the medial side The flexion crease 
slants doun and medially from a point a tliumbs breadth above the 
inferior articular border of the lateral femoral cond)le, across the 
bulging heads of the gastrocnemius, it ends just proximal to the in 
fcrior articular border of the medial condyle of the femur The flexion 
crease tlius lies on -i higher level than the tibial plateau the synovial 
cavit) descends slightly lower than the tibial border Tlie mam expan 
sion of the symovial cavity overlies the femoral condyles below the 
origins of the two heads of the gastrocnemius It is over the medial 
and the lateral condyles tint the respective compartments of the knee 
are opened and the flexion crease of the popliteal space is a landmark 
tint should be bypassed and never crossed (Figs 67 and 68) 

POSTEROMEDIAL APPROAQI 

The condition which most commonly necessitates posteromedial ap 
proach to tlic knee is the popliteal outpouching of the inner compart 
ment The outpouching of the knee capsule dissects its way between 
the medial head of the gastrocnemius and the semimembranosus 



Fig 69 — Gastrocnemjo-semiinenjbranosus buna vuuahzrd by mlroduction of 
iodized oil into the biir<a itself Note tie narrow tsth/nus leading towards the 


localized irritations The sac may become failed with thick glairy exu 
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POSTERIOR APPROACH lO THE KNEE 

ulacioous loose bodies Such bodies formed in the mam knee cavity 
may gravitate into the poplited outpouching The isthmus ^\hlch con 
nects the sac to the medial compartment of the knee is sometimes too 
narrow to permit the passage of anything hut air or thin transudate 


Fig 7& 79 



Fig bO 

fig "S —Skin incis on and exposure of tt e deep fascia 
Fig "9-0raping of the wound incision of the deep fascia and disseclion of the 
nias< away from setnuneinbranosus 

F;g SO -Peeper dissection of ihe mass away from the medial head of the 
gastrocnemius 

More often it will allow the passage of a sizeable probe (Figs 69 to 
(3) 

The ectirpatiPo of the ^trocnemfo semimembranosus pouch and 
exploration of the posteromedial compartment of the knee offers no 
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Fig 6 pg 77 

Fig "6 —Lateral v cw pneu nogiam of the same 
F g 7" -Oblique view of the same 


dates which will not empty into the mam knee The tumor may cause 
marked bulging backivards with tension and interferes with flexion 
The lining of the popliteal pouch may form mIJi or grapelike osteocar 
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difficulty The incision begins at a point 3 inches above the flexion 
crease of the knee, over the bulging belly of the semimembranosus, it 
passes down and medially to avoid crossing the flexion crease of the 
popliteal space and then curves back to end about 2 inches below the 
crease The popliteal fascia is slit lengthwise and the sermtendmosus 
tendon is identified The groove between tlie medial head of the gas 
trocnemius and the semimembranosus is sought The gastrocnemio 
semimembrinosus "bursa ” if distended or if localized pathological 
changes are suspected is carefully dissected and traced upward and 
forward Near where the outpouching enters the joint its walls become 
firmly attached to the gastrocnemius and semimembranosus and will 
not strip easilj, it is cut away by sharp dissection, and the isthmus 
leading into the jomt is removed The sac is not hkely to reform (Figs 
74 to 85) 

Where the gastrocnermo setmmembranosus bursa is not bulging 
and the posteromedial compartment of the knee has to be explored, 
the same route is pursued The medial head of the gastrocnemius is 
retracted outward and the semimembranosus inward, the knee capsule 
is incised lengthwise over the medial condyle of the femur, between 
the origin of the medial head of the gastrocnemius and tlie upper 
articular nm of the tibia Slight flexion of the knee makes the explora 
tion of the posterior compartment easier 

POSTEnOUTERAL APPROACH 

Osteocartilaginous loose bodies may lodge m eitlier compartment 
r* ‘ ’ ’ * 


above ttie joint level and retains its relative location in all positions of 
the koice osteocartilaginous loose bodies gravitate to the most de 
pendent portions of the knee unless caught in a diverticulum Osleo 
cartilaginous bodies possess coarser texture and m pneumograms they 
are surrounded by the shadow cast by air (Fig. 86) 
Osteocartilaginous loose l^ies may arise from the synovial hmng 
of the joint, from detached osteophytes or intra articular fractures 
but when seen in the lateral compartment of the posterior knee one 
must suspect osteochondriUs dissecans of the lateral condyle In the 
more frequent osteochondritis dissecans of the anterior knee the car 
hlage coated fragment separates itself from the medn! 
dyle below end m front ot Iho migm of tho postonor oruo.oto Ortoo 
chondritis dissocans of he poster,., W most commonly affects tho 
area ot the lateral condyle |ust belotv and behind tho attaSLnt of 
tile anterior cruciate ligament Perhaps tt is not of 

the spht-otf cartilages ot ostooohondntrs disseCn, common™dBm* 



f'g 81 F>5 83 

Fig 81 -CofnpJfte <li5i«ction of Jho mm down lo a neck connecting it with 
the knee 

Fij S2 —The neck ij clamped and the mast' removed, a probe fa paired faito 
the aperture leading to die m^ial compartment of the posicnor knee 

Fig 83— The lynoMal membrane leading into the joiot i* iharply duieeted 
and gaitrocnemiui and lemimernbraiioKu ate aJIow^ to faH together Forcepi 
pointi to (emiietidmomt 



Fig 84 —Photograph sbowing closure of the incision 
Fig 85— Photograph of the dissected specimen 
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POSTERIOR APPROACH TO THE KNEE 

difficulty The incision begins at a point 3 inches above the flexion 
crease of the knee, over the bulging belly of the semimembranosus, it 
passes down and medially to avoid crossing tlie flexion crease of the 
popliteal space and then curves back to end about 2 inches below the 
crease The popliteal fascia is sbt lengtliwise and the semitendinosus 
tendon is identified The groove between the medial head of the gas 
trocnemius and the semimembranosus is sought The gastrocnemio 
semimembranosus “bursa,’ if distended or if localized pathological 
changes are suspected, is carefully dissected and traced upward and 
forward Near where tlie outpouching enters the jomt its walls become 
firmly attached to the gastrocnemius and semimembranosus and will 
not strip easily, it is cut away by sharp dissection, and the isthmus 
leading mto the joint is removed The sac is not likely to reform (Figs 
74 to 85) 

Where the gastrocnemio senumembranosus bursa’ is not bulging 
and the posteromedial compartment of the knee has to be explored, 
the same route is pursued Tlie medial head of the gastrocnemius is 
retracted outward and the semimembranosus inward, the knee capsule 
IS incised lengthwise over the medial condyle ol the lenror, between 
the origin of the medial head of the gastrocnemius and the upper 
articular rim of tlie tibia Slight flexion of the knee makes the explora* 
tion of the posterior compartment easier 

POSTEROLATERAL APPROACH 

OsteocartUagmuus loose bodies may lodge in eiUier compartment 
of the posterior J ' - •* 

in the lateral c 
region should n 

seen m the lateral Head of the gastrocnemius The sesamoid bone lies 
above the joint level and retains its relative location in all positions of 
the knee, osteocartilaginous loose bodies gravitate to the most de 
pendent portions of Uie knee unless caught m a diverbculum Osteo- 
cartilaginous bodies possess coarser texture and in pneumograms they 
are surrounded by the shadow cast by air (Fig 86) 
Osteocartilaginous loose bodies may arise from the synovial lining 
of the joint, from detached osteophytes or intra articular fractures, 
but when seen in the lateral compartment of the posterior knee one 
must suspect osleodjondntis dissecans of the lateral condole In the 
more frequent osteochondritis dissecans of the anterior knee, the car- 
tilage coated fragment separates itself from the medial femoral con 
dyle below and in front of the ongm of the posterior cruciate Osteo- 
chondritis dissecans of the postenOr knee most commonly affects the 
area of Uie lateral condyle just below and behind the attachment of 
the anterior cruciate ligament Perhaps it is not sheer coincidence that 
the spht off cartilages of osteochondntis dissecans commonly detach 



Fig 60 -Single osteocartfbgiRous body caught in a t]j\ertjcului» it w shaped 
lute but u not to b« confused with fjbcllt often seen m the btenl head of the 
gastroenemina OsteocartJaginous loose body possesses coarser lecture than the 
sesamoid benc and in pneussogram as sIo'vd a^ve it u surrounded mth the 
shadow cast by air 
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Fig 87 

Fig 87— Oblique view pueuinograin showing i 


Fig 83 

large osteochondnoc body 
a small ossicle in the front 


of the lateral condyle of the left femur There 
of the knee 

Fig 8S —The same with the pabent m prone pos tion so as to allow the air to 
ssrend towards the back of the hiee Note that the shadow cast by the air 
almost encircles the osteochoodnOc body ladicating its partial separation a small 
air filled isthmus connects the knee joint with the proximal tibiofibular articulation 


Fit 89 — FJwtottapU ot the specunens wKwh were removed surgically, the 
larger orie throusH a posterolateral approach (he smaller jaiece was extracted 
a counter slit jflto tfie anterior knee with the leg flexed on the thigh 



Fig ga Fig 91 


Fi? 90 — Obfujiie view film showug mnltipfe oiteocarlilagmous loone bodies in 
tA« /aOrral omiparOiieaf of (he posterior fence 
Ftg 91 -Lateral new fifei showing a slender osteoiartdaginous loose body which 
has slipped mto the dwerbcuhim along popliteus tendon 

\cyed by the sy-jiovial mveslnieot of these ligaments may have some- 
thing to do 'vith the asaschlar necrosis of the detached bone (Figs 





Fig 87 Fig B3 


Fig 87 —Oblique view piteoinogram showing a Large osleod ondntic 
of the lateial cotulyle of tl e fcft femur There is abo a small ossicle In the front 

8?— The same with the pJbenl in prone position so as (o allow the air to 
towards the back of the bice ^o^e that the shadow cast by the air 
encircles the osteochondnbe body indicating its partial separation a small 
btbwus connects the knee mmt vnth the pmximat 1 1> ofibular articulahon 
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tOSTERIOB APPROAQl TO THE KNEE 

The pophteus tendon arises from the outer aspect of the lateral fern 
oral condyle and as it passes under the Ebular collateral ligament it 
tugs away a fold of synovial membrane, winch often communicates 
with the proximal tibiofibular jomt Osteocartilaginous bodies formed 
in the lateral compartment of the posterior knee may slip into this 



Fig 95 -Drawings of the wnous steps of arthiotomy of posterolateral com 
V sutures passing from 

km small sLts are made into the 
The deep fascia js carefully split 
oneal nerve Is identified and the 
cUrection ot its branches is noted F Th» ». r 

rubber tape towards the dire 
head of the gastrocnemius u 
pulled Outward exposmg the 
condyle of the femur 

diierhculuin become incarcerated and create special problems of 
locah^tion and extraction They maybe single or mulhple (Figs 90 

Explorabon of the posterolateral compartment of the knee is fraught 
with one danger, that of damaguig the peroneal nerve The mcismn 
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Fig U2 Fig 93 

Fig 03 — Ojteocartilaginouj loose body incarcerated in ihe s>Tiosial tube lead 
uig Into the proximal tibionbubr loiot On arthrotomy of the posterior cwpart 
inent the loose body was not seen, it was palpated but could not be espressed ubu 
tlie narrow isthmus leading into tlw tibioBbular joint uas ibt open Note ia this 
pneumogram the ertra articular fabetb Compare the fine terture of the sesamoid 
bone witli the coane trabccubtion of the loose body 

Fig 93 —Photograph of the eet/acted osteocartibgioous loose bod> 





POSmUOH APPROACH TO THE KNEE 


173 


The popliteus tendon arises from the outer aspect of the lateral fern 
oral condyle and as it passes under the fibular collateral ligament it 
tugs away a fold of synovial membrane winch often communicates 
with the proximal tibioBbular jomt Osteocartilaginous bodies formed 
in the lateral compartment of the posterior knee may slip into this 



iverhculum become incarcerated and create special problems of 
to “d extracUon They may be single or mulbple (Figs 90 

E^lorabon of the posterolateral compartment of the knee is fraught 
ivith one danger that of damaging the peroneal nerve The inciston 
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begins about 3 inches proximal to the flcxioo crease and runs dosm o\ er 
the tendon of the biceps femoris It curxes Jaterally, detours the flexion 
crease and then turns bach, ending at a point about 2 inches below the 
crease The biceps tendon js dcfimtel}' distinguished from the broad 
iliobbial tract and its shelving postenor border is identified \ small 
stab IS made into tJie popliteal fascia along the postenor border of the 
biceps and a curved blunt forceps is inserted under the fascia. The 
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logins about 3 inches proximal to the llcxion crease and runs down over 
the tendon of the biceps fcmoris It cur\es laterally, detours the fleiion 
crease and then lums hack, coding at a point about 2 inches below the 
crease The biceps tendon is definitely distinguished from the broad 
ihobhial tract and its shelving posterior border is identified. A small 
slab IS made into the pophtcal fascia along the postenor border of the 
biceps and a curved blunt forceps is inserted under the fascia He 



Fig 06— FroaCoI photogiapli of the knee showing the siinovt conplete djssp 
pearance of Uie inCercond)loid septum of the anlcnor knee Foslenorty the inter 
coodyloid notch of the femur Is fiJIetl by the cruciate Lgaments and their synovial 
investment which passes back towards the posterior capsule and constitutes a 
\entab!e septum between the two rear compartments of the knee. 

yopliteal fascia is incised lengthwise between the gently and intermit 
tently spreading blades of the forceps so as to avoid injunog the 
peroneal nerve A soft rubber tube is placed around the nerv e and it is 
retracted in the direction of its branches, medially The postenor com 
partment is now safely approached in the interspace between the outer 
head of the gastrocnemius and the biceps tendon As on the medial 
side the capsule is opened lengthwise If more room is needed the 
point of ongin of the popliteiis is stopped away (Fig 95 ) 



POSTERIOR APPROACH TO THE KNI^: 
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ARTHROTOMY of BOTII CnAMBERS FOR DEPENDENT DRAINAGE 
Early m life a septum separates the two rear compartments of the 
knee The septum m time becomes fenestrated, but occasionally it re 
mams imperforate or is punctured by a small pm sue hole Through 
tlie synovial fold of the septum runs the thick posterior cruciate hga 
ment \vhich lends body to it Thus spiked by the ettras>Tiovjal cruciate 
ligament tlie septum forms a veritable spur between the two rear 
chambers of the knee In order to reach from one to the other, all but 



Fig 97 -The septum sepaiubng the two lear co npirtjiients of the knee at 
times bears a fenestrum at its prosimal pole Occas onaliy it remains imperforate 
In either instance communication between one riiamber and the other « more 
readily earned by way of the antenor Ince where all that remains of mtercon 
d>loid septum u the lestigial bgameDtum mucosum wl ich connects the infrapatel 
lar fatpad to the synovial iniestment of the curaates Besides the latter the synowal 
envelope of the septum contains the middle genicular artery destined to nourish 
the paneUcs of the intercondyloid notch of (he femur 

very thin transudate must first pass to the front of the knee and then 
cucle around to the other coropartment The postenor chambers of the 
knee thus possess better commumtation with the anterior knee than 
with one another (Fig 90) 

In p>ogenic ^nUs both rear compartments of the posterior knee 
must be opened and drained, and not one alone It is hazardous often 
ineffectual, to open one chamber and then try to perforate the septum 
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io as to csUblish indirect drainage. Inflammatory condibons which 
pnmanly affect sjTiovial surfaces thicken and mat the septum, the 


97). - ' - * ' 

One need not broach ui>od tJic desirability of dependent drainage in 
pyogenic arthritis There are, however, several hazards associated with 
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Fig 98-Tli« popLttal artery descend* down ihe back ot the IneC almost in 
nadline. B««les ilie middle genicular it gives two seU of collateral aitenes. He 
superior and uUenor genicular artenes arc padded away by miiscle* and do not 
cross the capsule covering the medial or the lateral compartments of die knee. 

Opening the posterior chambers of the kijce in the presence of infec- 
tion and these can only be obviated by judiaous planning. 
Hemorrhage, primary or secondary, constitutes a grave danger The 
popbteal artery passes down the mjdhne between the two heads of the 
gastrocnemius m close relaUon to the posterior capsule of the knee Its 
superior genicular branches embrace ^e femur above the origin of the 
gastrocnemial beads, the inferior genicular artenes hug the tibia distal 
to the joint level The infcnor medial genicular artery hes below the 
insertion of the genicular 

artery is slung o’ us neither 

the mam poplite. v _ _ across the 




ixiffrEmon affdoaqi to tiic knee 
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FiS Q9 — Urawtas showins the rebUons o( peroocaj oen e. It puses behind and 
medial to Uio biceps tendon, otcr tlie lateral bead ol gasiroc&enuuj. Note the 
Une ol incuton mto the deep fascia in front of and lateral to the biceps tendon 
This incision is used only m p>0('enic artlirius Tlie nerve is not exposed 



The incision is placed m front of the 
IT tissue mvoKtnient of Uie peroneal 
>ro Its insertion into the head of the 
of llie femur, llie detached ends ol the eiids*Me *sutm^to*^fK^ H con^fc 
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cartilage-covered surfaces of the posterior coiid>lc$ of the femur and 
the capsule shielding these surfaces can be fenestrated with impunity 
Tile medial compartment of the posterior knee is penetrated in the 
interspace between the inner head of the gastrocnemius and the semi- 
membranosus, tlie lateral chamber is opened in that portion of the 
posterior capsule which lies between the outer head of the gastroc- 
nemius and the tendinous origin of the popbteus Hemorrhage is fur 




Fig 101 —Drawing of posleromcdul aithrotomy A smaller inasioa than is 
usually made fox uninfected case* is developed in the intermuscular space between 
senumcrabranosus end the medial bead of tJie gastrocnemius The semimembrano- 
sus tendon is tenotomized and its promnal severed end is sutured to the deep 
fascia, the joint capsule is fenestiat^, not merely Incised a wedge of the medial 
meniscus or its entire posterior bom Is removed no drain is Inserted, the Imb is 
placed in trachoo, preferably in sleletal tracbon to Iccp the opposed articnlar 
surfaces of the femur and the tibia apart 


iher obviated by developing the deeper incision in the interspace 

le inser- 

, consti- 
tutes another hazard (Fig 99) The nerve may be injured pnmanly 
during the dissechon or it may become in\oIvcd m subsequent scar- 
ring Both primary injury and secondary neuntis can be obviated by 
placing the incision for drainage of the lateral compartment in front 
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of the tendon of the biceps femons rather than behind it, as is ordi 
nanly used for uninfected cases The biceps tendon is traced to its 
inserUon to the fibular head and severed It is cut and is reflected 
bacJcxvard and medially sutured to the pophtcal fascia so as to serve as 
a protective pad to the peroneal nerve 
Spontaneous ciostire of the sinus and back of pus consti 

lutes the third drawback to pophteal drainage of the knee The deep 
fascia of the pophteal space serves as a letinaculum, or sling, to the 




Fig 102 —Photograph ot another pyogenic l.nee which had been treated by 
parapatellar incisions and chemotherapy (peniallm and sulfa drugs ) The extensue 
destruction of contact and pressure areas ol both the femur and the tibia occurred 
witlua a montl) of compound injury The limb had to be amputated because of 
sepsis It might hase been sated by adequate dependent dramage 

hamstring tendons, and its fibers are disposed m circular fashion 
\VIien severed transversely the cut edges of the pophteal fascia soon 
span die gap, 
of the pophte ‘ 

be incised Ion _ ^ ^ a» c».i 

of the posterior knee and the biceps and poplileus on the lateral side 
exercise a shutter effect All these musdes must be tenotomized. re 
fleeted from o\er the capsule and sutured to the deep fascia The 
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biceps tendon is severed from its insertion info the fibular head tunied 
bacJn\ard over the peroneal nerve and sutured to the deep fasaa the 
popliteus IS severed from its origin and turned downward The semi 
membranosus tendon is tcoolomizcd at about the jouit level and its 
cut proximal end is dissected upwards and is sutured to the deep 
fascia The exposed posterior capsule over the femoral condjles is 
fenestrated not merely incised and the posterior boms of both medial 


ing the posterior compartments of the knee As noted the incisions 
must not cross the flexion crease of the pophtcal space and deeper 
dissccbons must be earned between the muscles and not through them 
After postenor artlirotomy the knee must be immobilized m exten 


bearing surfaces of the femoral cond>lcs and of the tibial plateau bear 
the brunt of the greatest destruebon (Fig 302) These surfaces must 
bo kept apart 


sunrsunY an© conclusions 

The two rear compartments of the knee are best approached by 
direct posterolateral and posteromedial incisions There are numerous 
condibons which necessitate postenor arthrotomy Gastrocnemio 
semimembranosus outpouching of the medial chamber and osteo- 
cartilaginous loose bodies id the lateral compartment or within the 
communicabons are the commonest condibons which call for postenor 
approach to the knee 

A plea IS made in behalf of bicompartmental arthrotomy for ade- 
quate dependent drainage of the knee in p>ogenic arthnbs Tlie 
liazards and the handicaps of such a procedure ire discussed and it 
IS pointed out that they can ill be avoided by judicious planning 
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biceps tendon is severed from its insertion into the fibular head, tujned 
baclovard over the peroneal nerve and sutured to the deep fasaa, the 
poplitcus IS severed from its origin and turned downward. The scmi 
membranosus tendon is tenotomized at about the joint level and its 
cut proximal end is dissected upwards and is sutured to the deep 
fascia The exposed postenor capsule over the femoral cond>Ies is 
fenestrated, not merely incised, and the postenor horns of both medial 
and lateral semilunar cartilages arc extirpated to promote free and 
adequate drainage (Figs lOOandlOl) 
ricxion contracture of the knee and scar tissue matting of the pop- 
liteal space constitute the fourth and final undesirable sequel to dram 
ing the postenor compartments of the knee As noted, the incisions 
must not cross the flexion crease of the popliteal space and deeper 
dissections must be earned between die muscles and not tliroogh them 
After posterior arlhrotomy the knee must be immobilized in exten 
Sion or subjected to skeletal traction through the distal tibia In p>o- 
gcnic arthritis contact and pressure areas of opposed articular surfaces 
arc destroyed first and most extensively (Phemister) In the knee the 
beanng surfaces of the femoral condyles and of the tibial plateau bear 
the brunt of the greatest destruction (Fig 102) These surfaces must 
bo kept apart 


SUAinURY AND CONCLUSIONS 

The two rear compartments of the knee are best approached by 
direct posterolateral and posteromedial incisions There are numerous 
condibons which necessitate posterior arthrolomy Gistrocncmio 
semimembranosus outpouching of (he medial chamber and ostco 
carhiaginous loose bodies in die lateral compartment or within the 
communications are the commonest condibons which call for posterior 
approach to the knee 

A plea is made in behalf of bicompartmcntal arthrotomy for ade 
quate, dependent drainage of the Inec in p>ogenic arthntis The 
hazards and the handicaps of such a procedure are discussed and il 
IS pointed out that they can all be avoided by judicious planning 
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biceps tcodon is severed from its insertion into the £bular head, tunied 
bacJmard over tJie peroneal nerve and sutured to the deep fasaa, the 
popliteus IS severed from its ongin and turned downward The seim 
membranosus tendon is tenotomizcd at about the joint level and its 
cut proximal end is dissected upwards and is sutured to the deep 
fascia The exposed posterior capsule over the femoral condjlcs is 
fenestrated, not merely incised, and the posterior hortis of both medial 
and lateral semilunar cartilages are extirpated to promote free and 
adequate drainage (Figs lOOandJOl) 

Thxton conUaclute of the knee and scar tissue matting of the pop- 
liteal space constitute the fourth and final undesirable sequel to dram 
ing the postenor compartments of tlie hnee As noted, the incisions 
must not cross the ilcxion crease of the popliteal space and deeper 
dissccbons must be earned between tlic muscles and not tluough them 
After postenor arthrofomy the knee must be immobilized in evten 


beanng surfaces of the femoral condyles and of the tibial plateau bear 
the brunt of the greatest destruction (Fig J02) These surfaces must 
be kept apart 


sunrauRV and covclusions 

The two rear compartments of the knee are best appioached by 
direct posterolateral and posteromedial incisions There are numerous 
conditions which necessitate postenor arfhrotomy Gistrocncmio 


approach to the knee 

A plea IS made in behalf of bicompartmcntal arthrotomy for ^ 
quate dependent drainage of the knee in pjogenic arfhntis 
hazards and the handicaps of such a procedure are discussed and it 
IS pointed out that they can all be avoided by judicious planning 
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ISO 

biceps tendon is severed from Jls insertion into the £bular head, tunied 
back\sard o\er the peroneal nenc and sutured to the deep fascia the 
popliteus IS severed from its ongm and turned downward. The senu 
inembranosus tendon is tcnotomized at about the joint level and its 
cut proximal end is dissected upwards and is sutured to the deep 
fascia The exposed posterior capsule over the femoral cond)Ies is 
fenestrated, not merely incised, and tlic posterior horns of both medial 

to promote free and 

, ^ je matting of the pop- 

liteal space constitute the fourth and final undesirable sefjuel to dram 
mg the posterior compartments of the tnee* As noted the incisions 
must not cross the fiexion crease of the pophteal space and deeper 
dissections must be earned between tlic muscles and not through them 
After postenor aithrotomy the knee must be immobilized in exten 
Sion or subjected to skeletal traction through the distal tibia In P)0- 
genic arthntis contact and pressure areas of opposed articular surfaces 
are destro>ed first and most extensively (Phemistcr) In the knee tie 
bearing surfaces of the femoral cond>Ifs and of the tibial plateau bear 
the brunt of the greatest destrueboo (Fig. 102) These surfaces mutt 
be kept apart 


SUnnURY AM) CONCLUSIONS 

The two rear compartments of the knee are best approached by 
direct posterolateral and posteromedial incisions There are numerous 
conditions which necessitate postenor arlhrofomy Gastrocncmio 
semimembranosus outpouching of the medial chamber and ostco- 
carblagmous loose bodies in the lateral compartment or within the 
communicaboDS are the commonest condibons which call for posterior 
approach to the knee 

A plea IS made in behalf of bicompartmental arthrotomy for ade- 
quate, dependent drainage of the knee in p>ogenic arthntis The 
hazards and the handicaps of such a procedure are discussed and if 
is pointed out that they can all be avoided by judicious planning 


REFERENCES 

Baler ^V M On the Formation of Synovial C>sU in the Leg la Connection mth 
Puease of the Knee Joint. St Bartholomew! Hospital Reports 13 243 1®^, 
Tialpr W M The Formation erf Abnormal Svnovial Cvsts in Connection with 
the loint! St Bartholomew! Hospital Report*, gf 177 I8S5 
Grant J C Boileau A Method of Anatomy Balcimore XViUiams & Wilkins Co 

Henry The Anatomy of the Jomls of Mao. London J & A Churchill 1879 
Pl^ister D B INogenic Osteoni>ebli* Nelson Looseleaf Living Surgery 
Vo! 7 pp 695-727 



OSTEOMYELITIS 

pjnup Le^vin, M D . F a C S ,• and Louis Scheman, M D f 

Dc/iniiwn— Osteomjehtis is an infecbon of bone denved 
enously by direct unpIantaUon of bacteria or endogenously by bac 
tenal metastasis incident to the bacteremic or seplicetmc phase of an 
acute systemic infccbon 

ANATOMICAL CONSIDERATIONS AND PATHOGENESIS 
Certain factors relating to the structure and blood supply of bones 
are important m understanding the pathogenesis and development of 
the osteomyehbc process While the basic picture of acute inflamma 

ultimate 

^ s each of 

which is colnposed of calcified connective bssue laid down in layers or 
lamellae about central Haversian canals There is free commumcabon 


with each other and with the central haversian canals by way of mi 
nutc canaliculi 

The haversian canals contain blood vessels, nerves and lymphabc 
vessels The coveting of compact bone above descnbed, the penos 
teum has in its inner layer osteoblasOc cells which are capable of a 
varying degree of osteogenetic activity depending on the age of the 
individual or the stimulus to bone producbon Similar celk line the 
mside of the compact bone in the endosteum The intenor of long 
bones is made up of thin mletlaang plates of bone enclosing the 
medullary spaces These spaces contain the marrow elements (Fig 
103) 

This anatomical situation tnaVes clear the manner in which a puru 
lent focus in bone may spread from the intenor to the subpenosteal 
area by way of the haversian canals Thus a subpenosteal abscess may 
form or the pus may penetrate the iwnosteal barrier and point to reach 
the surface (Fig 104) The abscess may dissect the penosteum but 
will meet wath considerable resistance at the epiphyseal plate where 
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OSTEOMlELXnS 

The site of iiiedilection of osteomjelitis is m Uie 



Fig 105 -Circulation of infants bbis (after Le^er) A, Nutnent artery, B, 
Meta^i>scal capsular aitcry, C. Relative avascular zone, where sequestrum sep- 
aration usually occurs (Heirawi»fr«n P W Bancroft, Ann Surgery, June, 1921, 
GSl ) 


s become end arteries on reaching t 
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the penosteum djps in and lias a 
most cases, extension into the joint 


>eiy film attachment preventing, 


in 



'—a Longitudinal and b traas\cisc sections of a tibia 



Fig 104 -Schematic represenutioii of long bone showing directions of possible 
spread of infection from the melapbysis (Cited by Platt and redrawn from 
Choyee $ “A System of Surgery 1923 Vol 3 p 730 ) 


Necrosis of bone as evidenced by death of bone cells results from 
mechamcal occlusion of the vessels by pressure of the exudate the 
toxins from the milammatory process aod the thrombotic occlusion of 
the vessels as the mflammabon qireads 
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epipb>scal plate and form loops which pass into dilated venous chan 
nels (Fig. 105) 

As the vessels branch through thehaversian canals they eventually 
reach the surface where they conununicate with a second S)Stein of 
\ cssels in the inner penostcil la) er The latter v esscis are denved firom 
the surrounding structures An additional blood supply is obtained 
from vessels wluch irregularly perforate the bony cortex and anas- 
tomose vvtih the mam channels (Fig 100) 

It has been shown experimentally tliat bactena traveling by way of 
the blood stream tend to localize particularly m metaphysis the 



Fig. 106 —Diagrammatic icpreseDlatioo of the blood supply to vanoiu porboiis 
of a long bone such a* the tibra Note penetration of epiph>seal plale by fin* 
vessels 

epiphysis and the subpenosteal vascular area of bone Because of the 
paucity of phagocytic elements in the metaphysis and the anatomic 
arrangement of the blood vessek in this area, conducive to slowing of 
the stream organisms will mulbply readily 

VViIensW has emphasized the importance of vascular thrombosis m 


tnromnosew — — - - 

to the importance of vascular occlusion m tlie patliogenesis of osteo- 

myehtis Our own w ork in the produebon of experimental osteomyelitis 




Fig 107 — SchemaUc preseotaboa of ihe palliogenesjs of acute osteom} elitis 
A Nutnenl vessels cl llie Obia— I, 2, 3 sind 4, the area involved in h)i)othecaled 
emboli I would involve only the meta^yscal area, the common occurrence, 2 
would involve die entire proximal portion, 3 would involve the enure shaft, while 
4 would involve llie distal portion, and 1 and 4 would involve the two extremities 
but not tlie central portion o! tbe shaft, a not uncommon occurrence. B, Route 
which a central abscess tai.es to reat^ the suhpenosteal region, I, the abscess, 2, 
Uie extension beneatli the iienovtciim C, Route of travel which a joint infection 
tiikes, either (1) following die epipl^^eal hne to reach the sutx^psular area, hence 
to the joint, the most common route, or (2) by direct extension through the 
epiphj'seal cartilage to the joint (Rediavra from Hertzler, A. E . Surgical Path- 
ology of Diseases of Bone. J B lappmcott. 1930-1931 ) 
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mdicales that \ascu!ar Uirombosis provides the soil for the propagi 
bon of osteomyelitis (Fig 107). 

One other anatomic fact deserves mentioning, with relation to the 
metaphyseal localizabon of osteomyelitis in children As Robertson has 
pointed out, the epiphyses bear the brunt of injuring stresses even to 
the point of separabon rather than the pcnarbcular structures, as is 
the case in more mature bone Where such separabon occurs the cleav- 
age is on the metaphyseal side and trauma msuHicicnt to produce sep- 
arabon causes hemorrhage with injury to cells— a potenbal locuJ 
minorw resistentiao 


ETIOLOGY 

Acute hematogenous ostcomychtis is a blood stream infccbon usu 
ally primary in a distant focus such as the tonsil, moutii, skin ana 
wounds of Uie skin An osteomyelitic process may also develop m l>o“6 
as a result of bacterial contamination of wounds penetrating to bone, 
compound fractures, and surgical procedures involving bone 
In the hematogenous form, bacteria may be recovered from the 
blood stream during the bactcremic phase which is quite transient of 
in tho presence of sepbcemia In the more fulminating type of the dis 
ease, the blood culture may be persistently positive It is well to re 
member that visceral localization of the infection may occur 


spread of most reported senes is between ages 5 and 14 with fewer 
cases below ages 5 and past 14 Most senes have twice as many males 
as females The bones must often affected are the bbia, femun 
humerus, radius, Bbula, pelvis, tarsus, vertebrae, carpus, skull and 
scapula m that order, with a preponderance of mvolv ement in the bbia, 
femur and humerus 

A history of preceding trauma in the nature of a blow, twist or strain 


De ODtaiULu a 
osteomyelitis 


PATUOLOGY 

The disease starts m the juataepiphyscal region or metaphysis of a 
lone bone In tbe presence of bacteremia or septicemia, bacteria loap 
in the finer capillaries of this region This may be a thromboembobe 
nhenomenon In the presence of a generally lowered resistance or a 
locus minoTts resislentiae due to trauma or other factors and aided oy 
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the local factors described above 'in inflammatory process is set up 
Withm twenty four hours a giayish necioUc spot surrounded by a 
}i)’perem 2 C zone is seen 'ind evidence of some destruction of trabeculae 
IS noted With the breaking down of dus necrotic tissue, pus forms in 
mmute quantities and spreads along the lines of least resistance 
Opinion differs somewhat as to the exact line of spioid For a Jong 
time It was taught that the spread ^vas toward the cancehous boufe of 
die medullary cavity then oahvard by way of tlie haversian canaJs to 
the subperiosteal aiea Starr, however, believes that the spread occurs 
eurly along the line of tlie epiphysis to the subperiosteal area along 
whicli it spreads and ultimately reaches the medullary spaces from 
vMthout by way of the haversian canals Starrs contention appears to 
be borne out by his patliologie data and animal experiments The early 
acute stage of inflammation with pressure from the exudate is accom 
pamed by pain swelling redness tenderness and toxemia 
Tlie firm attichmeiit of the j^icriosleum at the epiph> seal line sale 
fmards the neighboring ]oint from spread of infection along this route 


up a luu^ « , 

definite hyperemia of the sj-novial membrane of the joint and a serious 
effusion may take place 

According to Wilensky the pattern of the osteomyelitic process is 
determined by thrombosis of the bone \essels The original involve 
ment may be massixe in the case of occlusion of a major vessel or the 
nutrient vessel itself or the process may extend by propagation of the 
original thrombus Bone necrosis pioceeds on this basis or as noted 
aboie by exudative occlusion of vessels confined within rigid walls As 
necrosis ind suppuration piocced sequestra or dead fragments of 
bone varying from molecular size to the entire shaft form in the mflam 


being destroyed new bone is being laid down by the osteoblasts of the 
inner periosteal Ia> er This new bone may assume considerable pro 
portions and constitutes the involucnim 
The end results may be complete restitution of bone if absorption 
and replacement of necrotic bone base occurred In the presence of 
large sequestra which cannot be absorbed the disease may raster 5 
chronic phase with purulent exudate penetrahng through cloacae in 
the involocrum and the formation of sinuses draining to the surface of 
the mvohed part Cawhes or defects in the bone may persist for } ears 
e\cn after apparent healing lias occurred and all drainage ceased 
These cantics are filled with senr tissue of \arjing density Defects m 
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ihe bone may also persist depending on ibeir extent and the age of the 
patient Articular surfaces once de$tro>cd and absorbed are not re- 
placed The importance of the penosteurn is evidenced by the com 
pletencss with Mhich tiie shaft of a long bone may be restored in lery 
joutig children after subperiosteal resection Injury to or removal of 
periosteum by surgical procedures destroys this impetus to repau 



A B C D E 

Fig lOS — A Maximal pointi of tenderness in earlr cases of osteom>ebLi Antenor 
aspect of lower extresiuty 

8, Mazunal points of tenderness m early coses of osteomyelitis Posterior aspect 
of tower cilresnity 

C, Sites of subpenosteal abscesses from osteomyelitis Antenor aspect of lower 

extremity 

D, Sites of subpenosteal abscesses from osteomyelitis poslenor aspect of lower 

extremity 

E Sites of subpenosteal abscesses fmm focus at the upper end of the bbu 
(Kennon R Infectious Osteomyelitis Surg Cynec & Obst Vol 47 ) 

Osteoin>elitis of infants is of shorten duration has less frequent 
sequestration and more recurrences The differences betiveen the 
osteomyelitic process of infants and that of older children are largely 
dependent on three factors (1) the streptococcus is observed more 
frequently in mfants than in older children (2) the anatomic construe 
bon of the bone in mfants characterized by large cancellous spaces m 
the bone, allows the infeebon to pass more readily from its site of 
ongin in the metaphysis to the subpenosteal space the penosteuio is 
more loosely attached m infants and allows the decompression to occur 
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-the periosteum tlien ruptures allowing the pus to escape into the soft 
tissue without sequestration eicept m rare instances (3) the absorp 
bon of dead bone occurs more npidly in infants as does the formabon 
of new bone 

SIMPTOMATOLOCV 

The symptoms of acute osteomjehhs are pain of a boring character 
which IS usually worse at night and sensitiveness to pressure There 
may be a chill high fever with leulcocytosis and local evidence of pus 




such as swelling redness and edema Pam is the constant early and 
predominant symptom This is located m the neighborhood of a loint 
It one end of a growing bone (Fig lOS) The pain is continuous 
throbbing and of great seventy increased rather than decreased by the 
ippl cibon of heat 
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DUCAOSIS 

anv the roentgenogram «iJl not repeal 

s\-mnf om« Ti, p^"Se for as long as sc\ en da) s after the onset of acute 
«»11 be a Iraziness m the inetaph)Sis ^Tlth 
^ ckcnmg due to subperiosteal new bone formabon This may require 
nornoc show tleCnitcIy and will be followed by osteo- 

porosis and destruction of bone structures 

o<;ip^fnl fe\cr ts the commonest condibon for which acute 

rlif-nin^i.c “'^st'iken Kcunon emphasizes the fact that in acute 
® t^oJemess and swelhng ares)'nchronous, 

jjjjj j comyclibs the suclLng may not appear for two or three 

to tlie gonococcus, pneumococcus or influ 
-ind * acute and cause a ses ere toxemia but the signs 

and sjTnptoms are articular ^ 

prominent symptonu Aspira 
findinfre ^Iture of the aspirate will confirm the 

bii» cause pain and tenderness with toxic s>-inpton3S 

Thfl M swcUing with redness should diffcrenbate these lesions, 
h J d, bematogenous o$lcom>eljtis may be posi 
IiIpIv iI n ® ® bacterernic phase "nie latter u transient and more 

likely tiian not die blood culture will b^ nrrabve If it is persistently 
nore fulminabng type of 
with the livelihood that 
- _ t« uje bone focus 
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a our ideas 

P” . . , - . _ a change 

oward conscrxabsm and away from the old tenets which demanded 
that an incision be made and bone chiseled away or drilled, as soon as 
the dia^osis was made Certainly (he experience of Robertson, Hoyt 
and others as well as our own with mounbng numbers of cases, 
emphasizes the ss-isdom of approaching the problem pnmanly from 
a nonopcrabve slandpomt and rcservmg surgical intervention for those 
cases m svhich, in spite of adequate measures pus fads to resorb and 
increasmg tension and pain demand its release Even under these 
circumstances the surcerv should he for the purpose of 

as possible We be- 
ll management such 

If at all possible, the pabent should be hospitahzed A complete 
eiaminabon should mclude xrays of (he insolied part and a chest 
plate Laboratory work should include a complete blood count and 
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urinalysis The hemoglobin and white count should be repeated daily 
during the early stages of the disease In the presence of a hemolytic 
Klond nirtiuf* ser\es as a guide for the administration of 


venous sahne or saline and glucose as required^ It the presence ot 

anorexia and 1 

added In add 

give ascorbic i. ^ 

mg three limes a day, nicotimc acid 25 mg twice a day, oleum per- 
comorphum 10 drops tluce times a day ^^e^e the oral route cannot 
be used, parenteral administration is available 
The imolved part should be immobilized m a plaster of Tans cast 
or other sphnt This will add much to the comfort of the patient and 
msure rest of the part The plaster should include at least the ]oint 
above and below the lesion to insure absolute immobility. It may be 

I . , 1. • es, suljadiaztnc is the most 

vw - en will tolerate large doses 

The daily dose may be calculated on the basis of 4 to 6 grains per 
pound of body weight The initial dose for an adult is usually 2 gm 
followed by 1 gm every {our hours day and night 
Blood levels should be checked frequently and an effort made to 
maintain a level of about 10 mg per lOO cc MTiere the drug cannot be 
taken orally the sodium salt of sulfadiazine may be used in initial dose 
of 4 to 6 gm intra% enously and a level maintained by tho administra- 
tion of 1 gm every 4 to G hoiU’s Adequate fluid intake mu^t be main- 
tained to avoid crystalluna and the unne must be checked frequently 
for hematurn or cr)st'illuna 

Penicillm has replaced the sulfa drugs to a large extent in the 
nonoperatwe treatment of osteomyelitis, however, they can be given 
concomitnnlly and in fulminating cases it is advisable to do so While 
Uie sulfa drugs ate bacteriostatic in effect, penicillin is bactericidal in 
Its action Penicillin is adnumstered m a dilution of 1000 units per 
cubic centimeter The average daily dose is about 120 000 units adnun- 
isfcrcd in equal doses e'Cry three hours day and m^t It may be 


much as the latter may lead to a certain amount of resistance'on the 
part of the organisms 

With management as described abo%e it v\aU be noted that manv 
cases whicli show definite lesions on x ray and e\en sequestra will not 
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go on to suppurabon and that healing and rcsoipbon may occur with 
out abscess formabon 

In many instances abscesses which form will recede and absorb 
without drainage It has been our practice where an abscess preseab 
externally to aspirate and imgate unbl the return is clear Several 
grams of microcrystalhne sulfadiazine or 5000 or more units of penio 
dim are instilled through the same needle Ostcom) elibs caused by 
streptococa may never suppurate Those caused by staphylococci do 
so more consistently 



Fig 110 Diagrammatic represenUtiOQ of Uie applicaUoa of Sum method of 
dnllmg holes u> the metapbysis ui the surgicaJ treatzneot of acute oiteomjeliDS' 

If for any reason the abscess does not recede and increasing tension 
and pain indicate more adequate drainage a simple decorttcaboa u 
done with as httle trauma as possible removmg a small square of bone 
No currettage or other manipulabon is done The periosteum should 
be cleanly mcised and not stripped any further than is necessary to 
remove this seebon of bone. The wound is lightly packed with vaselm® 
gauze and a plaster cast is appLed 
\Vhere effusion into the adjacent joint occurs the joint should be 
aspirated to determine whether a pyarthrosis exists If such is the 
the primary focus m the bone should be left alone and the joint dramed 
surgically by adequate incision The joint is lavaged with calcium 
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penicilliu solution containing 250 units per cubic centimeter Petro 
lahun gauze is inserted loosely into the wound, doivn to but not 
through the capsule The wound is dressed and encased in plaster 
The subsequent care should be along the lines outlined by Orr No 
windows are necessary in the casts and dressings should be done as 
infrequently as possible and always under stnct asepsis The wounds 
NVill take care of themselves 

BRODIE S ABSCESS 

Brodies abscess is a chronic low grade localized infection in tlie 



Fig 111 -Brodies abscess of lower end of bbw 


Uie tibia It rarely produces a sinus, fistula or sequestrum. The chief 
sj-mptom IS a dull ache, ulncb is nurse at night and is sometimes 
tcfened to m addrcn, as grossaag pains ' There may he a systeuue 
reaction such lu fescr or le^tosis The roentgenogram reveals a 
?Sc°bo^° ® iK'JlSs m 

Hie treatmm consists m mmion and curettage the petrolatum 
gauze pack and unmobihzatioo m plaster * ^ iroiatuin 
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cimoMc osTEosnEuns 

While Uie outlook in the treatment of acute ostcomjehtts presents 
a mucji bn^tcr picture since the advent of the sulfonanudcs and 
pcrualiin, that in chronic ostcom>ehtis is still clouded. Bacfenostahc 
and bactericidal agents which must reach the invohcd bone by way 
or the blood stream are blocked by the harriers of avascular tissues 
■ f necessity, surgical 

■ ' have been immeas 

- j avdiiaoiuty Of tnese potent chemotherapeutic 



agents, and surgical procedures may be earned out with impunity, 
which without their use would entail great hazard to life and limb 
In this discussion no dilFerenbafion will be made between chronic 
osteomyehbs representing the end stage of an acute hematogenous m 
fection and that which may follow infected compound fractures or 
other bone infection produced exogenously The problem is essentially 
the same and the vast expenence gamed durmg the World War II m 
the handling of chrome bone suppurabon is applicable no matter 
what the source of the ongmal infecbon 
Chronic bone suppuration with its attendant draining sinuses and 
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retained sequestra has always presented a distressing problem in treat 
ment directed toward eradicating the infection Unless tlus is accom 
phshed drainage may persist for years with periods of complete or 
relative quiescence followed by recurrence The attendant comphca 
tions are ankylosis or sUffemng of joints atrophy of muscles general 
debihty witli varyang grades of secondary anemia and amyloid degen 
eration In some cases the bone involvement is so widespread and the 
disability so great that amputabon is the only logical recourse to the 
end that the pabent may be returned to a useful existence The appli 
cation of chemotherapy in the form of sulfa drugs and penicillin has 



been disappomBng »as to be ctpected from the natme of the 
lesion ChromcaJl) infected bone mth its sinus tracts dense areas of 
scar bssue abscesses mod by chrome granuIaUon tissue and sur 
louiidcd by areas of ebnraatrf bone presents a relatnely asascnla, 
structure ss Inch cannot be effcctoely reached by substances intro- 
duced into Uic genera eucuIat.on. Hosseser our eitpcncuce and the 
c^erience of many others m AWH War II has ciniinced us that 
chcuio hcrapj is cllcclis o if locally one establishes free access to the 
genend circolalion aud furUicr piotadcs condibous sthich prevent or 
mitigate against remfeebon from without ^ 
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The problem of trealment resolves itself, therefore, along the follow- 
ing bncs 

1 Complete excision of the involved area including sinus tract, scar 
tissue, sequestra, and ebumated bone down to healthy vascular bone 

2 Early obliteration of the defect created and/or closure of the 
wound 

3 Appbcatioii of chemotherapy before, during, and after surgery 
Adequate Excision of ilie Imohed Area.— The ramification and 

extent of sinus tracts may be visualized on x ray by the use of 



des iDcmbrcs Pans, Masson ef Oc ) 

radiopaque oil In addition or as a substitute method, methylene 
may be used at the time of operation by injection into the tract The 
stained areas will serve as a guide to the extent of excision A pneu 
matic tourniquet is used for hemostasis A liberal masion is made to 
expose the involved area, including for excision surface scars (Fig 
114) All infected and scarred tissues are removed and the bone u 
chiseled away until vascular bone is encountered The shape of the 
defect left is not necessarily that of a saucer It should depend on the 
contemplated methods of secoudaiy closure Whenever possible the 
infected area should be excised en bloo with as little stripping of nor 
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mal periosteum as possible Excision ha\ing been completed, the 
tourniquet is released and hemostasis secured At this pomt it is our 
practice to loosely pack the wound with petrolatum gauze and im 
mobilize the limb m a cast mcluding at least the joints above and be 
low the mvolved area Upon occasion we have sprinkled all intersbces 
of the wound with pemc^m sulfalbiazole powder m proportion of 10 
gms of sulfathiazole to 50,000 units of peniciUm before proceeding 
with the dressinr In some instances the wound his been loosely 

t the 
icen 

Dressmgs are left undisturbed for a period of seven to ten days fol 
lowmg which the wound is inspected and a method of closure deter- 
mined 

Ohliteration of the Defect and/or Closure of the V/ound —In 
1941 Dickson, Diveley and Kiene gave great impetus to the idea of 
pnmaxy closure of the wound following through debridement The 
pabent received sulfathiazole for five da>s preoperab\ely and the 
same drug was hberally dusted into the wound before closure (1 to 2 
gm , usuig nasal msuSator) The admuustrabon of the sulfa drug was 
continued for an average of fifteen days postoperabvely In twenty two 
eases which averaged four, eight and ten years in durabon, in ei^teen 
the wounds closed by primary intent In the eighteen cases closure oc 
curred in fourteen in from one to two weeks With the advent of pern 
cillm tins method has received even greater impetus Following eicision 
and debridement a certain proportion of cases will lend diemselves to 
primary approximabon of the wound edges When this type of closure 
IS contemplated the debridement must be in the nature of a sauceriza 


skin grafts Before closure penicilhn sulfathiazole powder may be 
dusted into the wound as outlined above A small dram may be used 
for a few days A compression dressmg is applied and the hmb put at 
rest m a plaster splml ^Vhlle this method is quite feasible and m a 
good percentage of cases successful, we beheve it is safer to delay 
closure following debndement for a penod of seven to ten days The 
wound is dressed at the end of this period and if clean granulatme 
bssue IS encountered closure may be done the following day or if the 
wound requires further revision, this is done to msure ulbmate suc- 
cessfui lAosxne 

In 1935 Lold cnlled altenbon to the teas.bility of cIosinB osteo 
m>elibc cavibes by plashc melbods FoUmtmg eicisioa of scS bssue 
be used pbsbc flaps to dose the defect pnnurjy It „„ b.s custom 
also to turn douai flaps of muscle, fascia or fat into the canty He 
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dosed the slan over all in one procedure In some instances as m tibial 
defects the skm flips were countersunk into the cavity and the sbn 



Fig 115 —Pcrsistei t ca\|ty lo upper ciul of tibia A Flaps arc outlmed above 
ai U below and D turned into the excavated area sccunog a ehn lined trsc^ 
C (Lord Surgery Gynecology & ObsUtilcs Vo) GO 1935 ) 



Fic. 116 —Preparation of extensive cavity u femur and method of secuimg flap* 
(Lord Surgery Gynecology * <^letncs Vol 60 1935) 

edecs fastened by means of carpet tacks or brads Tubes were brought 
out througli the wound for dakuuzabon By tlicse methods he secured 
delayed pnmary union (Figs 115 ind 116) 



Fiz. 117 — 09teoai>eIilis of tibia and femur eight Diooths duration 
Fig 118— Preopctaliic * ra>s 

Fig 119 — Twent} Rve da>s after saucenaalion and sVin grafting 
(After Buigcss and MtCbntocl. personal conunumcation.) 

\<i/e He reader is referred to an artide by kelly Rosati and Murray in An 
al of Surgery N ol 123 So 4 WK p 6SS 
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This type of procedure has found wide applicaUon with the advent 
of chemotherapy not only in tlie manner advocated by DicVson and 
lus associates but also m the exicrionzabon and obhterabon of bone 
cavities to be described below 

Extenorizaiion of osteomyeliUc cavities following debridement, by 
ine-uis of the direct application of split thickness skin grafts was 
extensively used during World War 11 and proved to be a reliable 
metliod of dealing with large defects which did not lend themselves 
to delayed primary closure or the shifting of skin flaps Following 



ddbndement and sauccrizabon a vaseline pack dressing and cast were 
used for a period of seven to ten days foUomng nluch the iiound was 
redressed (Figs 117 to 123) 

If a clean granulating bed presents itseli a spU thickness skm graft 
IS npphed to the wound surface and sutured into place The aSt is 
perforated to allow for drainage A pres.sur<» rlrcrrikir r ft 
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good many draining wounds incident lo ostcomjclitis aHcnding mis 
sile infliclcd compound fractures can be effectively dealt with la • 
much shorter period Uian is required with other methods of treatment 



Fi^ J2^ Operation for o&lcomycbtu of oi calcis A Drawing from cadaver 
The bone lesion i5 sd emaljc B Sketch si owing I ne of incision and relation to 
plantar artery and nerve (Caenslen F J J Done & Jo nt Surg VoL 13 ) 


Recent reports by Pngge and by Coleman and his associates have 
dealt 'vith the obliteration of bone caMties subsequent to the d^bnde 
ment of chrome osteom>ehtis by means of cancellous iliac bone im 
nlaotS or muscle transplaols Hicse authors have shown that following 
extirpabon of all avascular tissues from the infected bone, a recep 
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Uvc field IS produced which with the emplo) ment of chemotherapy will 
permit the healing in of cancellous iliac bone Prigge emphasizes diat 
whenever possible a muscle flap transplant is preferable and will give 
greater assurance of healing Shallow defects are obhterated by dis 
placement of the adjacent muscles Deeper hollows are dealt with by 
suturing a muscle flap into the depths of the defect With a good vas 
cular muscle flap coapted to a vascular bone bed and with adequate 
(.hemotherapj conditions for hcalmg may be secured (Fig 123) 

To summarize the methods outlined above it can be stated that foa 
of chrome osteomyelitis can be dealt with effectively by the elimma 
Uon of avascular and mfected bssuc and early obhteration of the 
resulting defect 



Fig ISj -OperaUon for osleon)>cIiUi of os calcis Sketch showing scar par 
ually reUacted clelt resuUmg in two cusluons well adapted for weight beannz 
without pain (Cacnsleo F J J Bono & Joint Surg VoL 13) 


It IS not implied lliat every dironic osteoni) elitis can be dealt witli 


' - - — -- •'v' <1^ lo resist any 

surgical procedure but amputation and as Key has pomted out such a 
solution may be desirable in the presence of severe, prolonged dis 
ability Many cases are encountered which while not sufficiently dis 
abhng to mdicato amputation are sUU so extensive as to m^e it 
unpossible to contemplate any method of primary or delayed closure 
of the achve area Cases presenting extensive involvement of the 
cnbro Shalt ol a haae or the greater portion theteof mth multrole 
draining sinuses may present msunnountable obstacles to the cam. 
mg out o! the melliods mtlmed abose Hese cases should be tr^d 
b) following tile pniiciples outlined by Orr m 1923 irtaiea 
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Orr flietliod.— Tins method has stood the test of tune and fonns the 
basis for much of the treatment already discussed The following is an 
outhne of tlie method in detail, taken verbatim from one of Orrs pub- 
lications* on the subject 


tiOD^ position of the injufcd limb possible by trachon, maaipula 

(b) Use the simplest and least possible number of movements la reducing 
Iractoes or in earreeling deformities 

(c) Employ molcslia trattion, pins or ice-toogs if found to be cecessaiy, 
mclud^ m the cast to maintain length and correct position, 

(oj Do not move or marupulale inflamed or injur^ parts during or following 
the operation. ' * 

2. TAe Operation 

infected inosion or openiog that uiU thoroughly uncover (saucenze) the 

sibli.^^ Remote foreign material and dead or dying tissue as completely as pos- 

(c) Do not curette or damage healmg and prolecuve portions of the wound 
« exempt u to be made to remove all tingatia.^ or infected Ussoe 
/.v remove l»ne or soft parts that may contribute to repair 

vvipe out wth iodine and alcohol, just as the slin was preparH, u order 
to give a clean field for the dressing 

3 The Cloture 

(a) Fill cavity witli a vaseline gauze pack from the denfhs to the surface cf 

the wound 


^ • - , — - — ^ wf muscle, fascia or 

(e) Cover with a dry, stenle, absorbent pad to lake up drainage at the edges 
of the vasehne pad 

4 The 5p/<nr 

(a) hlaintam the length and positioo already obtamed, and immobilize the 
affected part in such a manner that no muscle spasm or contracture can occur 

(h) Plaster of Pans wellfittsog and eatensive, been found to be most 
satisfactory as an immobihzmg device Its effic^ncy has been greatly improved 
by tbe plan following 

(c) Moleskin adhesive straps or skeletal fixation devices to be included in 
the cast vvill ensure fixed traction, control of fracture fragments and comfort lot 
the patient 

5 The Drastng 

(d) Plaster of Pans casts are apphed so as not to be fenestrated or spht In 
fhit way tbe temptatioo to inspect or dress the wound is prevented 

(b) Secondary dressings, when advisable, should be done in tbe operating 
room and asepbcaHy 

(c) The injured part is not to be moved nor the wound surface to be damaged. 

• Orr, H W A New Method of Treatment for Chronic Infections Involving 

Bone Nebraska State M J . S 50 1923 
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(d) Do not hesitate to employ anesthetics for secondary dressings 

(e) Make late iessings as infrequently as early ones 

Remasx One should immobihae H) the wound, (2) the Umb, (3) the 
patient 

CliemolUcrapy Before, During and After Surgery.— No hard and 
fast rtiles can be laid down but in general we have found that the fol- 
lowing plan of treatment is adequate Penicillin is given in doses of 

30.000 units every three hours for a penod of five days preoperatively 
Upon the patients return from the operating room we administer 

50.000 units intravenously in salme This is followed by 30,000 units 
intramuscularly every three hours for a penod of three to five days 
postoperatii ely, being guided by the temperature reaction and blood 
count 

Pemcillin and sulfathiazole powder is used locally following debnde- 
ment m the proportion of 10 gm of the sulfa drug to 150,000 umts of 
peniallm When irrigation of the wound is deemed advisable post- 
opcratively it is done through a tube leading into the gauze pack. A 
solution of calaum penicillin in distilled water is used In ceitam cases 
a pemcillm fast organism may be encountered which tviU respond 
readily to a sulfa dimg In such cases sulfadiazine may be used Fre- 
qently it appears advisable to admuustcr boUi drugs 

Streptom>cm has not as >et been found to be beneficial m osteo- 
m>ehtis 

It must also be remembered that an opbmal time fbr surgery must 
be sought Toward this end, the general condition ol ^e pabent must 
be brought up to the best possible level Blood transfusions should be 
gi\ en to bring the red cell count and hemoglobin up and to supply 
immune bodies by passive transfer Where the pabent’s nutnbon is 
deficient an adequate intake should be assured, by a parenteral route 
if necessary 

Protein hydrolysates are available for intravenous administrabon An 
adequate vitamin intake is necessary for the pabent s general well- 
being, for bone repair, and for capillary formabon A high vitamm 
high caloric diet is the rule when the pabent can take it The surgery 
of chronic ostcom>ehtis is not urgent surgery and the time spent m 
brmgmg the patient up to an opbnrnm level is lime well spent 




nomjnion in fractures 

James J Caixaiian, M D , F A C S • 

Nonunions have been of interest to me for jnany years Why m 
identical fractures one patient should manifest a bony union and an 
other should develop a nonunion is very perplexing Various theories 
have been advanced, namely, soft tissue interposjbon, improper unmo- 
bilizatioD, and as so frequently stated by Dr Wilham R Cubbms, a 
contmuation of the force after the initial injury All of the above deal 
With blood supply, soft tissue damage and interposition Many authors 
have concluded their investigations of nonunions by saying that there 
was no evident reason why a patient did not secure a bony union 
except that the patient did not grow bone 
We normally hav e three sources of circulation of blood supply to the 
bone, namely, the periosteal, cortical and medullary circuJatioos De- 
pending on the type of fracture involved, one, two or all three may be 
in)uxed Revascularization must necessarily await the recovery of the 
circulatiou in tlic adjacent involved soft ti<suc5 iBecause o! this one 
cannot say tliat a nonunion has occurred, but merely that there has 
I ««« in tfie normal healing tune, which m a normal case might 

1 

and scar bssue is formed separating the bone ends and thus preventing 
close approximation The result is a nonunion 
The fact that increased motion can and frequently does cause non> 
uruons has been discussed by many authors Fractures of the nbs and 
fractures of the clavicle violate the pimaple of rigid immobilization as 
tiicse parts move approximately 35,000 to 40,000 times a day, yet non- 
unions rarely occur in these fractures This is a difficult quesbon to 
answer, and many tlieones have been propounded none of winch can 
adequately explain this phenomenon 

C^LLDMDIIER mvenOV ASD ^0^'UM0V 
After a careful search of the htcraturc, 1 am unable to secure infor. 
malion or find any articles on Uie role of the gallbladder m relaUon to 
6one gtmvth Ilova cr, if has been my ofaservabon in five cases that 
patients wall choice) stiUs with diolclitluasis fail to grow bone Thu 
failure has been evident even after surgical inlervenbon In one 
case in parbcular, a fracture of the humerus, su rgery had been per- 
* Vssociate CUnical professor of Bone and I^t Sufc^-rv l™,.iTiT_7 I” 

Sdipol of \ledicine, Atteoing Surgeon Cook County Uctfpjtai ^ mversity 
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/ormed three times using massive autogenous bone grafts after care 
fully preparing the fractured ends In another, a fracture of the fore 
arm that failed to unite by tlie closed method was operated upon, but 
only united after cholecjstcctomy 
In the five cases observed blood studies, including calcium, phos 
phorus and cholesterol determinations, were made Comparatively 
normal values were found with the exception that the phosphorus was 
slightly elevated in two of the cases In all the cases roenlgenographic 
examinations revealed gallbladder lesions with stones Following 
cholecystectomy, bony union of the fractures occurred m two cases 
It was necessary in the other three cases to reoperate on the fractures 
SIX to nme months following the cholecystectomy in order to secure 
bony union 

Every effort was made to secure a bony union m these patients from 
the time of the accident This included ngid immobilization, correct 
diet, including di-calcium phosphate with viosterol, and all the known 
medicabons that might be of aid jet nonunions occurred Surgery was 
not the answer, nor was bone grafting or plating 
I have searched through the lustoncs of some nonunions of the neck 
of the femur, and have discovered that a large percentage of these 
patients also had gallstones I realize that in fractures of the neck of 


or cholelithiasis and just ho%v much significance can be attached to 
this m relationship to the bony union 
These prehminary investigations have led me to the observation that 
the assoaation of delayed unions or nonunions m fractures with dis 
orders of the gallbladder and liver is far loo common to be merely 
coincidental I have come to believe that there exists a fundamental 
disturbance m the physiology of the biliary system which contributes 
to defective osteogenesis The importance of calcium and phosphorus 
m bone formation has been the subject of study and investigation for 
many years More recently the study has turned to the importance of 
vitamins and their role in the absorption and deposition of calcium and 
phosphorus The realization of the role of vitamin D in bone growth 
revoluhonized the treatment of nckets and the prevention of this de 
forming disease of childhood The invesbgation of bihary disease asso 
mated with jaundice led to the conclusion that a diminution or absence 
of bile in the intestinal tract not only interfered with fat digestion and 
afwofpboo but ithkewiso interfered wnlli absolution and concentrabon 
of those vitamins which were fat soluble Hus interference with the 
absorpbon parbcularly of vitamin V due to the diminubon of ade 
nuate bile m the mfesboal tract bears a direct relabonship to calcium 
id phosphorus metabobsm, delayed or prevented bone growih, le 
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geoeration and repair There is also some possibility and even prob 
ability tliat the diminished absoipbon of the fat soluble vitamin K has 
some influence on bone regenerabon and repair 

The absorption of vitanun K in adequate amounts from the mtestmal 
tract IS dependent on the presence of bile in the intestinal tract Vita 
mm k contains the essential building blodcs of prothrombin which has 
an important part in blood clotting When bones are fractured and 
escape of blood occurs in and about the fracture it is essential that this 
blood produce a clot in other words a scaffold mto which blood ves 
sels may grow and nourish tlie osteoblasts and other osleogenetic 
cells which lay the foundation for bone regeneration and repair 

CONCLUSION 

In conclusion one may safely say that those dysfunctions of the 
biliary tract which disturb or duninish the flow of normal bde m nor 

that 

upon 

c- asso 

ciated with the absorption and digestion of fats will likewise not find 
their way through the intestinal mucosa and into tlie hver where they 
could exert their mHueace m calcium and phosphorus metabolism 
The effect of diminished vitamm K may \ery hkely have a con 
tributory delclenous effect by interfering with proper dot stability 
and Its deflnitno metaplasia of clianging into bone callus and ulti 
mately mto compact bone 

I offer this observation not as a conclusive finding on nonunions but 
as a theory that I believe should be taken mto consideration m those 
patients who fad to grow bone Investigative studies are being con 
ducted on this important subject and add tional findings will be re 
ported at a later date 




FILVCTURES INVOLVING THE ELBOW WITH SPECIAL 

reference to the head of the iudius and 
olecranon 


James J Caelaiian, M D , FACS* 


FrucTtmEs imoUing the head of tlie radius and tlie olecranon ha\e 
plagued the bone and joint surgeon for many years, and the correct 
treatment has always been a problem Recently I have seen an increas- 
ing number of these fractures, many of which have marked deformity 
and disabibty as an end result 

In this serious type of fracture, it should be our aim to determine 
early whether surgical intervenlion or coiiserviluc treatment is to be 
used If we select conscrcattt-c trcaiment, tlie patient should be anes- 
thetized and with the elbow at nglit angles and the forearm m supina- 
tion, sulBcient tracbon should be applied to relax tlie muscle spasm, 
reduce the parbal dislocation and accurately reduce the fracture. In 
order to secure tlio reduction a posterior mold plaster of Pans cast 
should bo applied using muslm bandage so as to secure a well fitting 
cast Tins muslm bandage should be removed after a few hours and 
replaced by an elastic bandage, tlie advantage being that the aim and 
forearm can be rebandaged to accommodate for the reduction of swell- 
ing This cast should be cliaugcd and a new posterior mold applied in 

56 circular- 
urate ana- 
- - — — ./ results in 

ImutaUon of motion m flexion, extension, pronation and suptnabon 
One of tlie contributory causes for this lunilabon in motion is the 
long period of immobilization tliat i$ necessary before these pattents 
secure a bony union In the meantime, periarticular adhesions, myosibs 
and otlicr conditions develop Therefore, it is my ojiinion Uiat pabents 
sustaining a fracture involving the head of Uie radius and the ole- 
cranon respond better to early surgery, with gentle removal of the 
head of the radius, care being taken to remove all of the small frac- 
inents in Qie anlccubital fossa Tlus also affords the opportunity of 
repainng the orbicular ligament, if tom, and rcmovmg clots from the 
elbow joint 1 recommend the use of a single incision starting on the 
posterior surface of the elbow, coursmg laterally over the Iiead of the 
radius, but there is luj conlraindKaUon lo making two incisions An 
oUicr advantage of surgery m this fracture is that an accurate reducl 
tioo of tiic fractured olecranon can be made This is accomphshed 


• Asi^iale Cluucal Profefeor cf Done »i>d Joint Silrccn Lovola 
Sclioot of Mdiaiie, Attcnamg Surgeon. CocA. County Cluago ^ ^ 
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by reducing the antenor displacement of the radius and ulna with the 
elbow m fle.\ion, and by placing a rake retractor on tlie olecranon frag 
ment so as to approximate this fragment to tlie ulna 
The reduction should be secured by means of a long wood screw 
mserted througli a longitudinal incision in the triceps tendon A hole 
IS usually started in the olecranon and the screw inserted through the 
fragment of the olecranon into the medullary canal of the ulna (Fig 
H7) This accurately immobilizes the fracture of the olecranon and 
can be utilized whether there is a comminuted or simple fracture, pre- 
venbng anterior displacement of the forearm 
By ^e use of tins method, early motion of the elbow can be accom- 
plished as it is only necessary to immobilize the fracture for approxi- 
mately a week or ten days Following this period, tlie posterior mold 
cast IS removed, active motion started and, as an end result, this will 
give a far superior functioning elbow than any otlicr method 
I have been using this procedure for a number of years and am thor- 
oughly satisfied Its use is recommended because of the excellent end 
results Roentgenograms of t«o tjpical cases are shown (Figs 126~ 
129) 


tiS 120— Comminuied fracture of Oic olecranon fracture of the head of the 
radius 

Fig 127 —Fragment of head of radius lias been removed, fractured olecranon has 
been reduced and immobilized \vitli screw 
Fig 123— End result firm bony union— excellent flexion of elbow, hirutation 
of 10 per cent in extension supmabon normal, loss of 10 per cent pronabon All 
of the above restrictions vviU improve with time 

Fig 129 -Similar ease of comnunuted fractures of the olecranon vnlh fracture 
dislocation of the head of Uic radius The radial bead has been removed com 
minuted fractuie of olecranon reduced, and immobilized with screw Note tlie 
bone growth on medial and lateral surfaces of llw elbow, yet the pabent has 
excellent flexion loss of 20 per cent extension Imuted pronation and supmabon 
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The reduction should he secured by lueans of a long wood screw 
inserted through a longitudinal wcisiob in the triceps tendon A bole 
IS usually started m the olecranon and the screw inserted through the 
fragment of the olecranon into the medullary canal of the ulna (Fig 
117) This accurately immobilizes the fracture of the olecranon and 
can be utihzed whetlier there is a comminuted or simple fracture, pre- 
venting anterior displacement of the forearm 
By Ae use of this mctliod, early motion of tlie elbow can be accom- 
plished as it IS only necessary to immobilize tJie fracture for approxi- 
mately a week or ten days Following tins period, the posterior mold 
cast IS removed, active mobon started and, as an end result, this will 
give a far superior functioning elbow than any other method 
I have been using this procedure for a number of years and am tbor- 
ouglily satisfied Its use is recommended because of the excellent end 
results Roentgenograms of two typical cases are shown (Figs 125- 
129) 


tig UQ -Comminuud fracture of Ute oWaoon fructuie of the head of the 
radius 

F>g 127 —Fragment of h«ad of radius has been removed, fractured olecraaon has 


minuted fracture of olecranon reduced and inimobihted with screw Note the 
bone gronlb on medial and hltroJ surfaces of the elbow, yet the patient has 
excellent flexion loss of 20 per cent extension limited pionauon and supination 





THE ESTIMATION OF WATER AND SALT REQUIREMENTS 
IN TUE SURGICAL PATIENT 

William S Hoffman, Pa D , M D • 

Under normal circumstances the human organism has no difficulty 
remaming m water balance Water is consumed m response to thirst, 
which IS manifested by a sense of dryness of the mouth and pharynx 
Tins sensation is produced when the water content of the body is less 
than normal, provided tliere has been no great loss of salt It also 
occurs when the salt content of the body is greater than normal even 
without a loss of water On the other hand, when large quantities of 
both watei and salt have been lost from the body, the sensation of 
thirst may be blunted/ir abolished 

In surgery, problems of water and electrolyte balance frequently 
arise, not only because of interference with the normal intake of water 
and salt but also because of uncontrollably large losses of these con 
stituents caused by the disease process or by the surgical manage* 
ment The common problems usually fall into three categories (1) die 
situation immediately following any ma)or operation of a patient who 
has been in water and electrolyte balance up to tlie tune of the opera- 
tion, (2) conditions pieoperatively and postoperatively m which the 
patient is in marked dehydration, usually with an accompanymg 
acidosis or alkalosis, as a result of large fluid losses by vomiting, ^ar- 
ihca fistula drainage or exudation, (3) losses of fluids induced post- 
operatively by the requirements of suction dramage of the mtestmal 
liact Tlie management of some of these problems and the principles 
iiivohed in such management will be briefly considered and illustrated 
m this paper 

FLUID UEQUIRE9IENTS FOLLOW mc U^CO'MPLICATED MAJOR 
SURGICAL 0PERAT10^S 

The normal intake and output of water \aries of course with the 
food habits of tlie individual and tlie temperature and humidity of the 
environment But the pattern shown in Table 1 for an average person 
m temperate climate giv es some idea of the magnitude of the quan- 
tities imohed 

Of the Items of water output, that of insensible perspirabon is the 
most constant since it is a function of the total energy output of the 
body The energy required for the \aporizafaon of 1000 cc of water is 
Cluf^ Irubtute for Medical Rescach of the Cook County Hospital, 

fo Biochcuuto. CooL Coimty Hospital and the Hektoea Institute 
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‘iro Jr.f1 TJ. r iryyi 


about 2-1 pti- cent of the beat prodncl |,„ il„ 

mer 
of c 

and fioantity in conditions of average temperature 

increased hr.^ 'r Operation, this quantity may be marked]/ 

tlie us<> nf hi ^ higher temperature of the operatmg room and 

^ •“ r™<»nbfred Hut the ..ater of meat 

anro“hre«L“lS‘2Ta 

I* ^0 Qoanhty of water for unne formation which is most elastic, 
q an y of water available to excrete the mtrogenous and other 
waste products is tlic difference hctvven the sum used in other water 
excretions and the total intake For i ronsMnf intikp fh-’ mnrp .v-iter 


TXBLE 1 AVEIUVGC DULY WATCH UVLVNCC OF XOIOIAL ADttTS 


Intake 

Vt ater and other bei cri 
Water of aolid foods 
(atiout '0%) 

V^atcr of oudstion 
(^ut 12 CXI per lOU cdluriti) 


Total 


Output 

1200 cc Unae 

l.>00 cc Focea 

S>reat 

insen*iLlc Uulcr Lcas 
S kin 


3000 C4 


IjOOcc 
200 cc. 
300 cc. 


.OOce. 
300 cc 
3000 CO 


average of about 1500 cc Hie average specific gravity for such urine is 
about 1 015 A minimum of 500 cc is required to excrete the urea and 


be seen that an adult patient who has just been operated upon and 
who cannot take fluids by moulJi will require about 3000 cc of water 
for the twenty four hours followmg operaUon and from 2500 to 3000 
cc for each succeeding day This must be given parenterally The 
amount of salt required for tius 3000 cc will depend almost entirely 
upon the amount lost in the sweat for there is under normal circum 
stances, very hide salt lost in the unne if there is no intake of it The 
amount of salt required is seldom more than 9 gm and may be only 
half that quantity Thus a satisfactory regimen for the postoperative 
period IS 2 hters of 0 45 per cent salme in 2 5 per cent dextrose solution 
and 1 liter of 10 per cent dextrose solution 
If the patient has some protein deficiency a 5 or 6 per cent ammo 
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icid solution that is, a protein hydrolysate, m 5 per cent glucose can 
I 1 f »v,.v u\ -nev cent iducose solution On the second or 


and tlie remaining fluids may be given m - _ 

solutions The test of tlie proper quantity is tlie clinical condition of the 
patient and the excretion m tucuty four hours of 1000 to 1500 cc of 
urine of a specific gravity of 1 015 or less 
CoHer and lus co-workers’ ha\e justifiably called attention to the 
serious risk of gising too much salt to tlie undeliydrated patient who 
has just been operated upon If the 3000 cc of fluid required per day 
wero ^ven as physiological s'lline solution the patient would be 
getting 27 gm of salt a far i * ' . I i i i ■ daily 

dietary intake, winch IS 5 to 1* » t » J t i i good 

portion of this salt solution w II b im ■ « il^ i ■ I i I i body 

Since some of Uie water of this solution is lost as insensible perspira 
tion and as unne the sodium content of the extracellular fluids wfll be 
abnormally high To compensate for this phenomenon water will be 
drawn out of the cells to dilute the extracellular sodium solution and 
as Darrow^ has recently demonstrated, some sodium will be forced 
into the cells of muscle, bram and oUier tissues displacing potassium 

damage If, on 
as saline soJu 

^ 9 extra water is 

available for urinary cxciction and can carry with it any excess of 
sodium and chloride Tlio important fact to bear m nund is that post 
operative fluids itt the usu il cases ire being furnished not to replace 
water and salt lost m Jehydntion but merely to mimtani by parenteral 
means a previously adequate water and electrolyte equilibrium 

DElHUUATtON, tClDOSIS tiND ALK.VLOSl^ IN SURCERy 
Surgical conditions, particularly (hose involving the gastrointestinal 
tract, may at tmics involve very large losses of JIuid and salt These 
nsrv nnuirc an entirely diffcicnt management from tliat discussed 

hetum about the 

' disastrous deter 

“ “ , , , , ho, faced with a 

case ot severe dehydration treats the patient unavaibngly only vvitli 
large quantities of dextrose solution Such a patient may have a de 
fiaency of extracellular fluids (iDcludmg plasma) with an electrolyte 
wutent equal to that of 5 or 6 hters ot saline solution If such quLi 
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cc. of produced bv (lie pnlirr* hfifli- rt,„ 

merits. . 
of cour 


Ulo use of rianlc'ls” u'llim.n? "PCWlmg room and 


excretions and the total mlale For n ^n~ 


s most elastic. 
3U$ and other 
.■ ww... ujvu iH other water 


TAOU; 1 \>L»AGi; DWtV WATLII IIALANCC OP ^01tMAL ADLtTS 


Water an J oljiir Lc» crafees j-oo cc 


(aUiul 70%) 

Vi atcr of oxidation 3(H) . 

(about 12 cc f>Cf JWttalgf(c») 

3000 cc 


Urine 
i-cccs 
bwcat 

lauoaiUc Water 
SLo 

Luiigi 

Total 


Output 


„ T " required to exerele the urea and 

other nitrogenous constitulents (orated during the tivcnty-four hours 
If such a quantity is unavailable, nitrogenous rcttntion will occur even 
in the presence of unimpaired renal function 
Po.lopcrntiin lieeintcn.-Willi these cons.dtrattons in mtnd, it can 
be seen that an adult pal.ent who has ,ust been operated open and 
who cannot ake llutds by nionlh will require about 3000 ce of water 
for the twenty-four hours following operation and from 2500 to 3000 
ce for each succeeding day Tins must be given parcnlcally The 
amount of salt requned for this 3000 cc will depend almost entirely 
upon the amount lost in the sweat, for thee is, under normal circum 
stances, very little salt lost in tJie unne if there is no intake of it The 
amount of salt requued is seldom more than 9 gm and may be only 
half that quantity. Thus a satisfactory rcgimtn for the postoperative 
penod is 2 liters of 0 -4o per cent saline m 2 5 per cent dextrose solution 
and 1 liter of 10 per cent dextrose solution 
If the patient has some protein deficiency a 5 or (5 per cent amino 
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nde producing i deliydrafaon with no change in the carbon dioxide 
combining power 

The quanbties of fluid that mny be lost in gastrointestinal disturb 
antes can be visualized by a recognibon of the magnitude of the daily 
gastrointestmal secretions as shown in Table 2 The quanbbes may be 
even larger m the presence of inflammation Under normal conditions 
the 8000 cc or more of gastrointestinal juices (which are pracUcally 
isotonic with plasma) are reabsorbed in their passage tlirough the 
small and large bowel leaving only about 200 cc in the feces In pro 
tracted vomiting, diarrhea or drainage it will not take long for fluid 
loss of 5 or 6 or more hters to be produced 
Diagnosis of Dehydration —The symptoms of dehydration are usu 
ally not difficult to recognize The patient shows a dryness of the 
mouth and tongue shocklike weakness and apathy dmimished skin 
turgor sunken softened eyeballs lowered blood pressure associated 
frequently with a rapid pulse rate and other signs of circulatory dis 
tress and marked diminubon in urinary output which occasionally 

TABLE 2 —AVERAGE VOLWB OF DAILY GASTROINTESTINAL SECRETIONS 


Saliva l&OO cc. 

Gastric wcrcliaos tloOO oe. 

BJe SOO cc. 

Paocrealic jiuce 700 c& 

Intasucaljiucea 3000 cc. 

Total 3200 cc. 


approaches anuria If alkalosis is present the breathing may be shal 
If the pabent is m acidosis 

o are diagnosbc of the condi 

tion especially if cognizance is taken of the history and the physical 
findings The urine is scanty and of dark color with a higli specific 
gravity If the condition however has been extended to the point of 
breakdown of renal funcUon the unne may be pale and of low specific 
gravity as in nephritis The unne may contain albumm and casts TTie 
blood shows elevabon of urea mtrogen and nonprotein mbogen con 
centrabon wlucli arc usually moderate but at bmes may be marked The 
nonpiotcvn nitrogen may be 100 mg per 100 cc or lu^er and the con 
dition may be confused wath an uremia on a nephnbe basis The 
creabnme concentrabon is also elevated but seldom to the degree of 
tint of the nonprotem nitrogen. The serum phenol and indicaa tests 
are usuaUy ncgabvc which may help disbnguish the condibon from 
clironic ncphnbs. 

Tlic most significant serum findings arc the concenbabons of chlo- 
nue ana sodium and the carbon dioxide combmmg power The chlo* 
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SolT ■; only J the p™ciples of water aad 

"'“Itr ami ElLcIrol^lC Ualauce aail CauscB of De- 
cillnhr n 7^'f "u”","** contains about 14 bters of extra 

sS ^ M 35 liters is the cuculating pJasma. Hus 

concentration and the sLe osmotic 
ihr> notv, >n the cdls of the body Any marked lowenng of 

hvt ' extracellular fluids would be accompamed 

,n« f of the cells ^nth a consequent swell 

ng of tile cellular water and damage to their vital activity Ihe bodily 
anisms are geared to guard the tonicity of the extracellular fluids 
ihe main cation responsible for the extracellular fluid osmotic pres 
'^hich IS present m concentrabons of about 330 mg. per 
(or 143 mEq per liter) as measured in the plasma The chief 
Vn- which IS present in smaller quantibes than sodium or 
a ou mEq per hter When the chloride content of the plasma is 
measured as sodium chloride, the normil conrenfnhnn is "iTS to ftTO 


Jar fluids is dminished. lU concentrabon is sblJ normal If, however, 
sodium and eh onde continue to be lost, Uie water loss does not keep 
pace vvith the loss of electrolytes By the time dehydrabon is severe 
not only is the quanbty of extracellular fluids markedly diminished but 
the c^centrabon of sodium and of chloride is much lower ihan nor* 
mal This is the perilous state 

, protracted vomit 

evere dehydrabon 

, f I 1 r “ ell as malnubition 

because of lack of intake Pylonc obsfmcbon produces severe dehy 
drabon not merely because of limited intake but because of loss of 
gastnc juice by vomiting F rom the point of view of water and eleebo 
lyte balance, gastnc juice can be considered a fluid contammg wafer, 
sodium chlonde and hydrochlonc acid The loss of such fluid can in a 
few days produce marked dehydration Since the chloride loss is 
greater than the sodium loss, there is relatively more base left as alkali 
reserve In other words, the patient will be in alkalosis 
In low mtestmal obstruebon, m fistula drainage and m diarrhea, the 
fluid lost can be regarded as a mulure of water, sodium chlonde and 
sodium bicarbonate In these cases dehydrabon is usually accompamed 
by a greater loss of sodium than cdilonde Tie pabent is then in 
acidosis At times the loss of sodium is comparable with that of chlo 
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. the 

100 
o * 1*^ 

cc , instead of being normal, is actually very low and mdicates marked 
dehydrabon The failure to recognize this fact has m many instances 
mvited disaster It would be better to abandon whole blood chloride 
determinations altogether and substitute serum chloride determina* 
bons But where whole blood chloride determinations are carried out, 
the expected normal range should be estimated fiom a chart such as 
Table 3 as developed m a previous paper * 

Illustrative Cases.— The following tsvo cases illustrate the abnormal 
findings m dehydration and the restorabon with adequate admimstra 
tion of water and saline 

Case I — R. R a white man of 59. had been readmitted to the hospital three 
weds after an ileostomy for obstniction from adhesions foUowniR an operation 


jsions ) The tenmi 
The serum scdium 
dioxide combining 
nonprolem nitrogen 
SOO cc in spite of 

Tiv flmri nr 


_ . .... uf iieiiiocon 
ccnlration Dunng ttieso fi\e days in spite of larRe amount of drainage from the 

ly with a specific 
•ogenous pioducts 
„ per 100 cc. The 

sinmi sooium and clilonde and carbon dioude combining power were restored to 
normal lc\cls 

Despite the low scrum protein concentration, the patient showed no 
pcnphiral or \isccnl edemi as a result of the large infusions How 
ever had the serum protein level been a hltlc lower, there might have 
been an attendurt edenn which mi^t have limited the diuretic effect 
of tlie injections Rhoads’ has called aWenbon to the fact that when the 

protein level IS vtrv low pabtnts with obguna because of debt drabon 

ma> not oblam good diuresis and restoration of serum chlonde and 
sodium to normal on injection of saline soluUoii Instead the fluid and 
salt arc distributed into the bssucs as edema flmd, and the blood vol 
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rJclc conccnlration li usually markedly' depressed below the lower limits 


may fall to levels of 20 cc per 100 cc In other cases of dehydratJOD, 
the fall in scrum sodium concentration parallels that of the chloride, 
and the carbon combmnig power may be within normal limits 


TADt-C 3— VAnMTIO>a OP WIIOLC DtOOI) CtltOAID/: WITH TUB »E3IO- 
CLOUW CO>CC>TlUTIOV AND nCO Bl-OOD CCIX >0rUMB JN BtOOD OF 
PATH NTS wmt ^0 EU ernOUTL UiLA^CC 


IlemngloLin 
(gm per 100 cc } 

Hemstoent 

%IVDC 

1 W hc,le Blood Cblonde 

nan£« of Normal 

(in^ NaCI per 100 cc ) 

IIMm 

13-16 1 

40-17 1 

456-509 1 

1 4*9 

11-13 

33-40 

47S-526 



30-33 

491-5)1 



23-30 



7-8 

20-25 

520-573 


3-7 

10-20 

1 532-603 


0 (Scrutn) 

0 

583-613 



A 

tion, 

norm _ ‘ 

concentrahon is the best entenoo for dehydrahon, for it is almost in* 
variably lower than 138 niEq per liter It should be recognized that 
by the time the sodium concentration is noticeably lower than normal, 
the patient has already lost considerable water, probably more than 3 

^ The determination of w-hole blood chloride is usually misleading m 
fhp information it imparts coDCcming the state of hydration, for the 


the hemoglobin concentration and hematocrit are normal, m severe 
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ume does not come up to normil Such patients should receive large 
quantities of plasma and/or parenteral amino acids along witli the 
saline solution Tlie development of edema especially m the lungs 
should be the warning signal that the quantity of saline infusion is too 
great 

Case II -F S a wl ite woman o£ 49 who had been operated on for a pscudo- 
c>st of the pancreas following trauina lad a draining pancreatic fistula She had 
\ 0 nited frequently before and after tl e operation and 1 ad taken little food She 
was Heak had poor appetite headaeJes and recurrent vomiting The urine was 
scanty and concentrated The blood clicnucal findings given in Table 4 show an 


cumulated lutrogenous end products and a consequent restoration of tlie blood 
chemical p ctuie to normal The pabents symptomabc condibon unproved cone 
spondingly During the ensuing week lie patient showed even greater unprove> 
I lent on a high protein therapy 

Comment on Cases I and f/*>Thcse tuo cases are unusual m that 
the syndrome of dcli> dratioo and azotemia bad developed slowly and 
msidiously The coiiditioo m both cases might not have been recog 
nizcd except by tlic adequate blood cbeoustiy In an acute case, su^ 
as tliat of mtestioal obstructioo as leccotly reemphasized by Ireneus * 
tlio symptoms of dcli)dration may develop overwhelmingly rapidly 
and require prompt and bold treatment if disaster is to be avoided 

FLUID HEQUIREMEOTS IN CASES OF SUCTION DRAINAGE 
rhe modern treatment of distention of the small mtesUne by suction 
drainage vvitli a Levin tube in the duodenum has induced new prob 
Icms of water and salt manacement Not onlydo natients under such a 


daily requirements and to penrnl aa adequate flow of unne The gen 
era! rule Uian can be laid down is that the quantity of fluid withdrawal 
should be adiiunistercd intravenously m the form of physiological 
sahne solution and that m addition 2000 to 3000 cc of 5 per cent 
dextrose or amino acids in dextrose be given 
The lest of a satisfactory conirol should be the cxcreUon of 1000 to 
15W cc of uruii. iluly and Uu, asoimai k-vcb of serum cWo- 

rid^ carbon dioxide combaung iwvvcr and nonprotem mtrocen If 
semm soOium 0aen,mial.oa, CM be made along «.th these other 
analjses it should not be difficult to assay accurately the pahents 
uaur and eleetroljte suuaUon aid to male the propir adMtoieiits 
nice u the dattger of oscntealous treatment, esiJceiilly m the p,^ 
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umc does not come uji to noinul Sucli patients should receive large 
quantities of plasma and/or parenteral ammo acids along with the 
sahnc solution The development of edema especially m the lungs 
should be the warning signal that the quantity of saline infusion is too 
great 

Case II —F S , a wlutc woinaa o£ 49 who had been operated on for a pseudo- 
c>it of the pancreas follow’uig trauma had a draining pancreatic fistula She had 
^Olnltcd frequently before and alter die operation and had taken httle food She 


ogen 

used 

alone would have given no indication of die dehjdration, but the serum sodium 
correctly demonstrated the condition Tlie patient was given 7 liters of 0 43 per 
cent saline in 2 S per cent dextrose during tlie next three days, along with fluids 
and salt by mouth There was a copious diuresis with rapid excretion of the ac- 
cumulated nitrogenous end products and a consequent rcstorabon of tlie blood 
chemical picture to normal The patients symptomatic condition unproved cone 
spondingly During the ensuing week the patient showed even greater improve- 
ment on a high protein therapy 

Comtnent on I and U —These two cases oie unusual m that 
Uio syndrome of deh><IraUon and azotemia bad developed slowly and 
insidiously The condition in both cases nu^t not have been recog 
nizcd except by the adequate blood chcoustry In an acute cose, such 
as tliat of intestinal obstruction, as recently reemphasized by Ireneus,^ 
the symptoms of dehjdration may develop overwhelmingly rapidly 
and require prompt and bold treatment if disaster is to be avoided 

FLUID llEQUIRE3IE^TS IN CASES OF SUCTION DRAINAGE 
fhe modem treatment of distenUoD of the small intestme bv suction 


of this lost 
0 meet the 

- The gen- 

11^ tlian can be laid down is that the quantity of fluid withdrawn 
should be administered intravcDOusly m the form of physiological 
sahnc solution and that in addihon 2000 to '1000 re nf 5 r.*Pt 


“^v, toroon dioxide combmujg povxcr and nonprotem mtrogen If 
scrum sodium determiuations can be made along with these other 
ana JSCS, it siiould not be dilBcuIt to assay accurately the patient’s 
w attr and clectrol) te situation and to mahe the proper adjustments 
icre IS tlic danger of overzcalous treatment, esi>ecially m the pres 
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only produce ae ruk of "' 

Wood chcoucal analyrS Sf w *0 loort F,«j»eal 

resorted to during Ur tedmician should be 

b ure entire period of Wangensteen drainage 


SUJlSUItV 

their soIuUon an'mdertothllj'^f rt,*° ^“^oe in surgery require for 
and salt metabolism physiological pnneiples of ivato 

not m dehydrabon about 'Wio^ postoperab\e patient 

o^^a J portron“onSn‘L?V“V“?‘_'' “ 

or exce, 

ment \wtb inbavMoS^SrLw^^^* prompt and courageous treat 
be taken m tbp nrare... e vital Speaal precautions must 

intesbnal bact r^mresth^ ^ypoproteineraa Suebon drainage of the 
venous saline inSbons m k ^ removed fluid by intra 

of fluid ” addibon to the normal daily requirements 
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CUJIULx\TIVE BST)E\ 


Abdominal emergencies acute Feb 
85 

stage opeiations in Feb 90 
Abscess Brodies Feb 193 
Acidosis in surgery Feb 219 
AB>alosis in surgery Feb 219 
Anesthesia for repair of perforated pep 
t c ulcer Feb 100 
Aneur)sm false Feb 153 
Anus imperforate Feb 83 

malformations obstruction in new 
bom due to Feb 81 
Appendicitis obbterans Feb 89 
Appendu ruptured Feb 83 
Arteriosclerosis obliterans sympatlicc 
tomy for Feb 145 
Arlhrotomy of knee both chambers for 
dependent drainage Feb 17o 
Aspiration of pentoncal cavity Feb 
103 

Atresia of duodenum congemtal Feb 

"0 

of esophagus congenital Feb 73 

BACE^se>^t Feb l&l 
Bile ducts infection of Feb 23 
flow impamncnt tests in surgical 
laundice Feb 3S 40 
Brodies abscess Feb 19o 

Calculus in common duct suppura 
live cholangitis due to Feb 23 23 
Caranoma of pancreas suppurative 
cholangitis due to Feb 23 SO 35 
Cccostomy indicat ons in colonic ob- 
struction Feb 09 
CloLingitis suppuraLve Kcb 23 
Colon ob tiuctions onal>-sis of 184 
cases Feb 02 

s gtnoid voKailus of Feb ~0 
Coloalomy transvcrsi tccl nic Feb 
07 03 

Com non duct stone m suppurative 
cliolang (is due to Feb 23 23 
vtneture supiuralive cholangit s 
due to, Feb 23 31 
Cva( Balers Icb 104 


Dciivdration in surgery Fob 219 
Drainage suction fluid requirements 
in Feb 225 

Duodenum atresia congenital Feb 
"O 

Elbow fractures vvath special refer 
cnce to head of radius and olec- 
ranon Feb 213 

Electrolyte and water balance in sur 
gical patients Feb 220 
Esophageal hiatus hernia transabdom 
inal repair Feb 109 
Esophagus atresia congenita! Feb 73 

Fluid requirements in cases of suction 
dr^age Feb 225 
of surgical patient estimation 
Feb 217 

Fractures nonunion in Feb 209 
gallbladder function and Feb 
209 

of elbow with special reference to 
head of radius and olecranon 
Feb 213 

Callbladolr function and nonunion 
in fractures Feb 209 
Gangrene localized vasospasm in 
sympall ccton y for Feb 145 
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We wsh to present a simple yet successful operati>e tlieiapy for 
chronic benign gastric ulcers situated high on the lesser curvature 
of the stomach, and those juxta esophageal m position The method 
IS not new, but after a trial period in this clinic demonstrated its 
effectiveness, it has been used with increasing frequency 

It IS important to understand that these high lying benign ulcers 
have presented such grave technical problems m tlieir surgical man- 
agement that a multiphcity of piocedures ha\ e been adv ocated 
Initially, these operations were designed to relieve the gastric reten- 
tion which occurred from a reflex pylorospasm The results of the 
best of these operations, gastroenterostomy, were poor, whetiier or 
not the local lesion was simultaneously excised Although motor dis- 
turbances were partially corrected, no permanent reduction in gastric 
acidity resulted, and it must be evident that acidity is more funda- 
mental -m tl-ie pathogenesis of ulcer dian are motor disturbances 
P>loroplasties were tried and found wanting Lesser curvature or 
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gastric resection ” Since tlien numerous European surgeons have re- 
ported their experiences witli this procedure It must be stressed that 
it is apphcable only in tliosc casts m uhich tlie ulcer occupies the 
upper third of the stomach so thit approximately one half to tuo- 
thirds of the stomacli distal to the lesion may be resected This will 
naturally restrict the field of "palliative gastric reseebon' to (1) 
juxta esophageal ulcers and iwptic ulcers of the esophagus, (2) higli 
lesser curvature ulcers, and (3) these penetrating ulcers situated 
hi^ on the postenor wall of tlie cardia m which the general physical 
condibon of the patient does not warrant tlie operabve trauma of a 
subtotal gastrectomy willi the removal of tlie ulcer 
The operation is best perfonned under spinal anestliesia The 
usual midepigastric incision is made from the ensifonn cartilage to 
the umbihcus The stomach is Uien carefully examined to determine 
the extent and nature of Uie lesion The gastric lymph nodes and 
liver are palpated for evidences of metastascs If there is doubt as 
to the benign nature of Uie ulcer, the lesion may be visualized tlirough 
a gastiotomy, and, if necessary, a specimen removed for immediate 
pathologic examination 

The tcclinic of palliative gastrectomy is similar to that employed 
for a retrograde subtotal gastrectomy The right gastric vessels are 
ligated distal to the plyorus, and at a point opposite, close to tlieir 
origin, the right gastro epiploic vessels are divided Tlie duodenum is 
then sectioned just distal to tho pylorus, closed m Ia>ers, and buried 
against the head of the pancreas Tlie pyloric end of the stomach is 
leflected to the left and the gastrocolic omentum is divided This 
gives an excellent exposure of tlie lesser omental sac, and any attach 
ments of the posterior wall of Uic stomach to the pancreas The left 
gastroepiploic vessels are divided at the point of pioposed resection, 
and the left gasbic artery is hgaled distil to tlie ulcer or at the celiac 
axis, if necessary After tb«s mobilization, one may determme whether 
it IS more expedient t<j mcludc the ulcer m the reseebon or simply 
perform a palliabve gasbectomy A De Petz clamp is then applied 
and the resection couipleted Castromtestinal continuity is restored 
hy an isoperistaltic termioolateral gastrojejunostomy of the Hofrneis 
ter type made anterior to the colon TTie abdominal incision is closed 
wvtii vsvtetswpted Vraivxrd -wire 
Although certain compheabons have been attributed to leaving 
the ulcer m situ, most of them are fortunately rare and give little 
cause for concern It has been stated that the reduebon m acidity 
decreases its bactenadal effect and that the mfeebon present m these 
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an adequate subtotal gastrectomy could be performed beloiv the 
lesiou, leatmg the ulcer in situ? Would achlurhjdna result? Clinical 
experience has shot™ that an anactd.ly ensues, and has demonstrated 
that these ulcers not only heal raptdly in an anacid stomach but do 


Madelener,* m ip, reported the fat successful cases of high Iiang 
gastnc ulcers which completely disappeared following a simple pvlor 
ectomy followed by a Billroth I anastomosis Florcken subsequently 
performed a subtotal gastrectomy of the Billroth II type, distal to the 
ulcer, which he did not remove and called the procedure palliative 
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There uas one posloperatue dcalli which occurred within tiveiity- 
four hours after operation, anti was ipparciilly due to an acute 
coronary thrombosis 

The survmng pabents ha\e atl been studied often in the Follow- 
Up Chnic of Mt Smai Hospital In the more recent cases only short 
periods of obseriation have betn possible, but tlie majority of cases 
ha\e been followed for more than lise >cirs (Table 1) All pabents 
ii3\e been relict cd of gastric s>mploms and hate gained weiglit. 
Relifuss test meals (speamen taken c\ery fifticn minutes during a 
two hour period) disclosed a complete absence of free hjdrochlonc 
acid in c\ery specimen Most patients have had these tests repeated 
with similar results Repeated roentgenograpluc and gastroscopic 
studies hate failed to disclose any patliologic processes, except in Case 
8, in which Uiere was etidence of fibrous narrowing at the ulcer site 
Tlus patient died tttcnt)-onc months after optrabon from uremia 
and pneumonia, and autopsy disclosed a completely healed ulcer 
site TJie patients wlio survited hate not only remained ulccr-lrec, 
but inasmuch as the repeated meals hate shown a persistent achlor- 
hydria, It may be expected that they tvill remain so 
Tlie first eight cases were previously reported’ Two additional 
cases are herewith appended 

Cose No 9 

I L , a 59 >«ar old white man, was first admitted on January 11. 194G, com 
plaining of epigastric discomfort of suiccn monUu* duraUon logesUon of food 
had produced transient relief, medication liad had no effect on the pain About 
fourteen months prior to admission lie had liad two tarry stools but had not 
noticed any weakness or pallor follouing this X ray examination of the gasUo- 
mtcstinal tract had failtd to ritualize any pathologic changes The patient had 
lost n pounds during Ins illness Tlic past history was noncontributory 

rii)sica1 examination disclosed a thin, astlienic male Tliere was moderate per 
ipheral sclerosis There was some reduplication of tlie first heart sound at the 
apex The blood pressure was 96/60 Slight cnidepigastric tenderness was present, 
no mass could be palpated The patient weighed 108 pounds 

The unne was negatire The hemogJobm was 81 per cent (Sahh) Tlie white 
count was 11 SOO and the differential count was normal The blood chfemistry 
was repotted as follows urea, 18 mg per 100 cc , clilorides, 597 mg per 100 cc , 
Uie carbon dioxide combining power, 51 0 volumes per cent, and the total pro- 
teins, 7 6 gm per 100 cc The Wassenninn lest was negative The Rehfuss test 
nieal disclosed a free acidity of 48 miUimoU and a combined acidity of 114 mil- 
limok Tile stool did not contain occult blood 

Castrointeslinal x ray (performed before admission and reviewed in the hos- 
pital) disclosed a constant patch of banum measuring 1 by 1 5 cm , on the pos- 
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Tlicre was one postopcratne deatl» which occurred %vitliin twenty- 
four hours after operation, and was apparently due to an acute 
coronary Uirombosis. 

The surviving patients ha\c att been studied often m the Follow 
Up Clinic of Mt. Sinai Hospital In the more recent cases only short 
periods of observation have been possible, but the majority of cases 
have been followed for more than five >cars (Table 1) All pabents 
have been relieved of gastric sjiiiploins and have gamed vveiglit 
Relifuss test meals (specimen taken every fiftLcn minutes during a 
two-hour period) disclosed a compltle absence of free b>drochloiic 
acid in every specimen Most patients have bad these tests repeated 
with similar results Repeated rocnlgciiographic and gaslroscopic 
studies have failed to disclose any palliologic processes, except m Case 
8, in which there was evidence of fibrous narrowiiig at the ulcer site 
Tlus patient died tvvcnt>-onc months after operation from uremia 
and pneumonia, and autopsy disclosed a completely healed ulcer 
site The patients who survived have not only remained ulcer-free, 
but inasmuch as the repeated meals have shovvii a persistent achlor- 
hjdna, it may be expected that they will remain so 
The first eiglil cases were previously reported^ Two additional 
cases are herewith appended 

Cose No 9 

I L , a 59 )ear old white man, was first adnulted on January 11, 194G. com- 
plaining of epigastnc discomfort of siatcen months’ duration logesUOn of food 
had produced transient relief, mcdicabon had had no effect on tlie pain About 
fourteen montJis prior to admission he liad had two tarry stools but had not 
noticed any weakness or pallor following tins X-ray examination of the gastro 

tient had 

_ _ _ . . “rate per 

iplieral sclerosis There was some reduplication of tlie first heart sound at the 
apex The blood pressure was 06/60 Slight midepigastric tenderness was present 
no mass could be palpated The patient weighed 106 pounds 

The unne was negative TIic hemoglobin was 81 per cent (Sahh) 'Tlie white 
count was 11.800 and the diffrrcnlial count was normal The blood clitmistry 
was reported as follows urea, 18 mg per 100 cc , chlorides, 597 mg per 100 cc , 
the carbon dioxide combiiung power, 516 volumes per cent, and the total pro- 
teins, 7 6 gm per 100 cc The Wassemiami lest was negative The Behfuss test 

114 mil 


the ho$- 
1 the pos- 
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tOTor waU of the $totnacIi just bcW the cardia. On two films a tuggcstioa of a 
filling defect was seen just about this patch. 

Caslroscopy visualized an uJccr about 2.5 an in size, on the posterior uill 
ct the stomach, just below the cardia. The base was gray and inegular Tht 
lesion was suggestive of a malignant ulceration 

An crploratory operation was done on January 17, 1946, under coatinuoui 
sp anesthesia. About 1 inch below the cardio-csopbageal junction, on the 
lesser cu^ature and postenor wall, was an obsiously beiuga ulcer about 3 cm. 
in size A typical palliative gastrectomy was performed, the gastne ulcer being 
e in situ, and gastrointestinal continuity was restored by an antecohe gastro- 
jejunostomy of the Hofmeister type 

The resected specimen measured 9 cm on the lesser curvature and 19 cm. on 
e greater curvature The microscopic examination disclosed cliroiuc and acute 
gas^uodcniUs No ulcer or tumor was found in the specimen. 

■^c ^foperative course was uneventful X ray examination of the stomach 
on the eleventh postoperative day failed to disclose any evidence of the pre- 
viously s«n ulcer Gastroscopy on the fifteenth postojieralive day disclosed the 
ulcer to be about one third its former size It appeared quite sliallow, had a 
white base and sharp edges The ulcer now appeared to be rapidly healing and 
beiugn A Ilehfuss lest meal on the twenty first postoperative day disclosed no 
free aad, and a combined aodity of 32 mdlimols 

The patient was seen repeatedly in (he Follow Up Clinic. lie was last seen 
on September 11, 1040, at wluch lime ho was in excellent health, and had gained 
10 pounds Gastroscopy performed on May 6. 1046, failed to disclose any en 
dence of the previous ulccrauon \ ray exammalion on May 20, 1946, failed to 
discbse any ulecratioa A Rehfoss test meal on hfay 27, 1946, wu reported ai 
conUining no free acid, and a combined acid of 26 milhmols 


Case No 10 

C B , a 63 year old man was admitted on April 12, 1046, co mpl?'"'"? of 
epigastnc pain of four montlu duiabon. The pauj radiated to both shoulder 
blades, was somcwliat worse at night, and had been accompanied by progres- 
sive anorexia and a weight loss of 30 pounds The patient had not noticed any 
rebel of liis pain following the ingesbon of food. He had a cholecystectomy w 
1929 

Physical examination revealed a rather emaoated, chronically ill, old man. 
The heart wax enlarged and a systolic murmur was present at the apex. There 
was moderate peripheral sclerosis the blood pressure was 126/70 The abdomen 
was tender and somewhat spastic in both upper quadrants the lower abdomen 
was nontender and soft The liver oculd be felt about 6 cm below the costal 
border Rectal examination disclosed a mailcdly enlarged prostate Neurological 
examination was essentially negative 

The patient weighed 126 pounds The unite was negative The hemoglobin 
was 75 per cent, the white blood count was 9600 and the differential count was 
normal The blood chemistry determmatioiis were reported urea 14 mg per 100 
cc ■ sugar 73 mg per 100 ce., chlorides 585 mg per 100 cc. and proteins 6 2 gm. 
per 100 cc and the carbon dioxide combimng power 54 volumes per cent The 
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Wassennann test was done twice and w» reported "plus and minus The Kahn 
list was 2 plus The spinal fluid Wasscrmann and colloidal gold IcsU were ncga- 
tne A Rclifuss test meal was reported to show a freo aad of 10 millimols and a 
combined acid of 24 millmioU llcpcatcd stool esaminations disclosed the con- 
stant presence of occult blood. Tlic electrocardiogram was normal 

CastroiotcsUnal i-ray (Fig 150) disclosed a huge ulcerating lesion on the 
postenor wall of the lesser curvature aspect of tlie stomach just below the fundus 
The stomach seemed to be displaced somewhat antcnorly ^\’hctlle^ the lesion 



Tig 130 (Case X) — I’rcoperative a-ray Note ulcer indicated by arrows and its 
proximity to region where esophagus enters the stomacli ( marked by "X ’ ) 


was benign or malignant or whether U»e lesion was primarily an extrinsic mass 
in the region of the tail of the pancreas could not be determined 

Gastroscopy was attempted, but it was impossible to visualize the lesser curva 
ture of die stomach, just below the fundus 

An exploratory operation was done on May 6. 1948, under continuous spinal 
anesthesia, supplemented m course with ethylene On the lesser curvature and 
twstenor wall of the stomach, adjacent to the esophagus, was a huge ulcerabon, 
e crater of which measured 55 cm Hiere was no penetration into the pan- 
creas There were many enlarged nodes which were obviously mflaimnatory After 
care ul palpabon and partial visuahzation, it was felt that the lesion was bemgn, 
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and accordingly a tj’pica] pal]tat»e gastrectomy was perfonned, the nicer bang 
left in situ CastrointesUnai continuity was restoied by an antecohe gastnjepuux- 
tomy of the llofmeistcr tjpc 

llie resetted specimen measuied 5 aft along tbe lesser cunatvae and 14 cm. 
along tJic greater cursature Tlie microscopic cxapimatioa resealed chrome gis- 
troduodeniUs. No ulcer or tumor was found xo the specamen. 

Postoperatnefy the patient suflend from a gastne atony for about tea di>s 
during which tune he suffered from upper abdominal pain which be stated was 
quite different from tlie pain he had had preoperatively Following the resump 
tion of gastric mold ty the patient impiosed rapidly On the fifteenth postopera 



Fig 13l —The same pabeol fifteen dais after partial palliative gastrectomy 

Ijse day the stomach w'as examined roentgenographically (Fig 131) The gistno 
ulcer was markedly dunimshed m sue On the nineteenth postoperative day gas- 
troscopy was again performed, but the ulcerated area could not be visualued- 
Tbe pitieol Wfis discharged on the twentieth postoperative day 

The pabent has been «eeB repeatedly in the Follow Up Clmic lie was latt 
seen on October 16 I&46 at whieJi tune he had gamed 10 pounds in weight. He 
looked and frit well Xray ezanuoatioa of the stomach was repeated on Sep" 
tember 10 1916 (^>6 1^^^ ulceialion previously seen coaid no longer b« 
demonstrated. Behfoss test meals were performed on September 9 1946 ^ 
gam 00 September 30 1946 both tests showed complete absence of free byony 
^hlonc and the combmed acids measured 20 imllunols 
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It seems logical to assume that in selected cases of high lying 
chronic gastric ulcers, palIiaU\e gastrectomy produces a permanent 
gastric achlorliydna, with subsequent healing and disappearance of 
die ulcer which was left m situ TIicso patients remained clinically 


I 
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Fig 132— The same patient four months after partial palliaUve gastrectomy Note 
compkte healing of ulcer 

free of symptoms and gastroscopic and x ray examinations have 
failed to reieal any recurrence of either a gastric or a gastrojejunal 
ulcer This operation has its place in tlie surgery of peptic ulcer and 
is indicated in benign lesions limited to the upper third of the 
stomach 
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twti accordingly, 4 typical pa]luti\e gastrectomy war performed, tie ulcer beicj 
left in situ Gastrointestinal contawty uaf restated hy ao anfecolic gistrctcwi'®' 
tomy of tfve Ifoftneuiei 

The resected spCctwea tncasuttd 5 cni along the lesser cur\4tute and U cm- 
along tlie greater curvature The microscopic etamination revealed chrome 
troduodenius. Jvo ukrr or (umor wa* fourul in the specuneo 

Postopcratively rfie patient suffered from a gasUiC atony for about ua dtis 
during which tune he suffered from upper abdominal pain, which he stated tfsi 
quite different from iljc pa/a JSw Aaif preoperatively FoIIovvsng the resuisp- 
lion of gastric motility the patient improved rapidly On the fifteenth postopefa 



Fig 131 —The same patient fifteen dajs after partial polLahve gastrectomy 

tive day the stomach vvai caamiOed rocnlBcnographitally (Fig 131) The gasw® 
(rfeer was nrntedly duiuoished in size Oo the nineteenth postoperative day 
tioscopy was again performed l>iit the ulcerated area could not be vasuahzed. 
rSe pahent was disciiarged on the (wentietb posloperauve day 

The patient has been seen repeatedly an the Follow Up Clinic He was last 
seen on October Jtf 1946 at which tune l»e had gamed 10 pounds in weight. He 
fooled and felt well- Xray caamuwUoo of the stomach w-as repeated on Sep- 
tember 10 lO-liS (FiS 132) The wfcmtiOo previously seen could no longer be 
demonstrated. KeAAiSS test meal» w*re performed on September 9 1943 ^ 
am on September 30 1946 both wsts showed complete absence of free hydro- 
^ acid, and the nia»in'M» ctMabmed acid* oieasuted 20 taiUimols 
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It seems logical to assume that m selected cases of high lying 
chronic gastric ulcers, palliative pistrcctomy produces a permanent 
gastric achlorhydria, wth subsequent healing and disappearance of 
the ulcer which was left in situ These patients remained cbnically 




F g 132 —The same patient four months after partial palliative gastrectomy Note 
complete healing of ulcer 

free of symptoms and gastroscopic and x ray examinations have 
failed to reveal any recurrence of eitlier a gastric or a gastrojejunal 
ulcer This operation has its place in the surgery of peptic ulcer and 
IS indicated m benign lesions limited to the upper third of the 
stomach. 


REFERENCES 

1 Colp R and DrucLennan L The Indications for Jejunal Alimentation in the 

Surgery of Peptic Ulcer Ann Surg U7 387-402 19-43 

2 Zukschwerdt, L and Horstm&im H Die operauve Behandlung des tucht 

odor schwer rcseaerbareo pepbschea Cescbwires Ergebn. d. Chir u 
Orthop 29 440 1938. 


240 RALPH COLP, LEONARO / PRUCmiXlAN 

3 WinkelsleiD, A Some Ph>'Siological and Hiannacobgical Aspects of the Gai 

tnc Secretoiy Changes u» Pcpbc Ufccr Before and Alter ParCal Gistrpc- 
torn/ Thirty sixth Annual Report of the Amencan GastroenterobgifiO 
Assn., 1933 

4 Madlener, M Uebcr PyloreLtomie bci pjlomsfemem Magengeschwur Zeo- 

tralbl f Chir, 50 1313-1317. 1933 

5 Florclen, H W'escn unj WirLung der Palhatiien Magenresektion" beun 

nicht resezierbaren Ulcus \cnUicuIi und duodeni. Mimchen med Uduudir 
73 1955-1957, 1938 

0 Colp, R and DrucLerman, L Subtotal and Palliatiie Gastrectomy for Chfoms 

Castnc Ulcer Surgery, 13573-582 (Nov) 1945 
7 Colp, R and Druckermao, L Palliative Gastrectomy m Selected Cases ol 
Castnc Ulcer Ann Surg. 121 675-687. 1946 



BLEEDI^G AS A L.VTE SEQUEL OF SUBTOTAL 
GASTRECTO'SIV OF TUB BILLROTH II TAPE 
FOR DUODENAL ULCER 

SIc^IU^D Mace, M D , F A C S * 

Althot^ch subtotal gastrectomy lias been adsocated as the pro- 
cedure of choice m Uie surgical treatment of gastric and duodenal 
ulcer for o\er two decades, only m recent jears has its radical ap- 
proach been finding general fa\or with surgeons in tins country As 
a consequence of this delay m adoption of the operation, many dmics 
ha\e not had sufficient opixirtomty to follow cases postopcratively 
over extended periods of time Observations relating to the late eSects 
of subtotal gastrectomy, theiefoie, arc of jxirticuhr interest and sig 
nificance For these reasons, tins communication is being devoted 
to a consideration of the problem of “late bleeding,*’ winch in the 
experience at the Mount Smai Hospital Gastric Chmc has been 
found to be an important late sequela of the use of subtotal gastrec- 
tomy of the Dillrotii II type for duodenal ulcer 
Subtotal gastrectomy has been employed as tlic operation of choice 
for peptic ulcer at the Mount Smai Gastric Clinic since 1923 In brief, 
this long experience has revealed tint, although radical resection is 
undormly followed by evcelleDl results when employed for gastric 
ulcer, such is not the case when it i$ used for duodenal ulcer In a 
small but significant percentage of duodenal ulcer cases, subtotal 
gastrectomy results in failure particularly because of die recurrence 
of ulceration Moreover, there appears to be a definite jelationship 
between tlie influence of the operation on gastric acidity and the ulti 
mate therapeutic result obtained Tins Clmjc has rarely, if ever, ob- 
served a peptic ulcer in the absence of free hydrochloric acid Acidity 
studies have revealed that subtotal gastrectomy produces a true 
achlorhydria in 90 per cent of gastric ulcer patients and an apparent 
Or neutralization achlorlndna in about 50 per cent of duodenal ulcer 
patients In the remainmg group of patients who disclose free acidity 
m the gastric contents, tlie failures of the operation are found The 
end results of treatmiaiJ * and. then stattstinaJ, b.vi'i b^ew 

From the Surgical Services of Mount Smai Hospital, New YorJe City 
Attending Surgeon Beekman Downtown Hospital, Adjunct Attending Sur 
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fully reported Because Tiemorrhage" has been such a proaunent 
sjTnptooj in so many of the cases which we have encountered with 
recurrent complaints, we consider it a problem that ments attention 
This study is based on a review of twenty three such cases of late 
bleeding 

Since this is a report based on tlie eiperience of a particular cluuti 
certain factors relevant to it must be appreciated In the first place, 
it must be remembered that subtotal gastrectomy comprises the Bill 
roth I and the Billrotli II types of operation This Chmc has einp!o)cd 
the Billroth 11 method exclusix ely, so this discussion relates to a sequela 
of tliat type of procedure Altliough tliere have been modificatioiis 
ui technic over tlie jears,* the procedure followed has been essentially 
the one developed and standardized by Dr A A Berg* of this 
Clmic In substance, it comprises a liberal resection, which reaches 
from well above the re entrant angle of the stomach provimally and 
extends bej ond the pj lone ring distally to include a portion of fundus 
the antrum, the pylorus and the ulcer involved portion of duodenum 
whenever feasible, gastrointestinal continuity being restored by a 
partial terminal lateral anastomosis fHofmeister method) Surgical 
treatment of chronic peptic ulcer at this Clinic has been restricted 
to those cases in which medical treatment has failed The recognized 
indications for surgical intervention have been intractable pain un 
reheved obstruction and repeated hemorrhages The Mount Smai 
Castric Clinic comprises a group activity of surgical, medical and re 
search personnel devoted to the study and treatment of diseases of the 
stomach and duodenum, such as are encountered m tho wards of that 
hospital All cases are followed after operation at regular bi monthly 
intervals in a special gastric followup Observations are made 
through personal interviews and are appraised before a group of sur 
geons, gastroenterologists and members of the house staff, so that 
results reflect a combined rather Ilian an individual evaluation 
Since 1923 456 patients with duodenal ulcer have been followed 
for a year or longer after undergoing subtotal gastrectomy (BiUroih 
H) Twenty three patients (twenty one men and two women) are 
known to have had gross hemorrhages, le eitlier melena or hemat 
emesis The hemorrhages occurred at intervals varying from a few 
months to twelve years after operation Tlie fact that six patients bled 
for the first time five years or longer after operation emphasizes the 
importance of following such patients at regular intervals over ex 
tended periods of time, in order to determine the true end results of 
treatment In seven cases the bleeding was severe enough to reduce 
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ihe hemoglobin below 30 per cent Of interest is the fact that t^velve 
of the twenl) -three patients had Wed prior to operation, and eight 
had had seseral episodes of meleoa or hemalcmesis Five of these 
eight bled several times after operation On llic basis of clinical 
features die twenty three patients mty be further classified in two 
groups, those m whom hemorrhage was the sole symptom, and tliosc 
m whom die bleeding was preceded, accompanied or followed by 
ulcer s>'mp(oms, especially pain 

PAINLESS BIEEDING AFTER SUBTOTAL GASTRECTOMY 
In fifteen patients bleeding was the sole s>'mptom The hemorrhages 
occurred at various intervals, the longest being twelve years after 
operation In four patients the hemoglobin fell below 30 per cent 
Eight patients had had gross hemorrhages of a severe degree pnor 
to subtotal gastrectomy, and m four tlicre had been more than one 
episode Tliree of tliese four patients with multiple bleeding bled 
se'eral times after operation All cases responded to conservative 
therapy, and only after bleeding had ceased were investigative pro- 
cedures carried out Gastric analysis revealed free hydrochloric acid 
in appreciable amounts m the fifteen patients upon whom such studies 
were made The x ray exammatiou was reported as negative m ten 
cases, but gastroscopic examination confirmed the presence of super- 
ficial anastomotic ulceration m Unco of these A jejunal ulcer was 
reported in tliree cases, and lesser curvature gastric defects were 
noted in two others 

BLEEDING ASSOCIATED WITH PAIN FOLLOWING SUBTOTAL 
GASTRECTOMY 

In eight cases the postoperative bleeding was associated with pain 
The hemorrhages occurred at intervals varymg from a few months to 
three years after operation In four patients tlio bleeding was most 
severe, the hemoglobin falling below 30 jier cent In four patients hem- 
orrhage recurred promptly after the operation In every instance the 
X ray examinabon showed cvidenec of a penetrating jejuna] or gastro 
jejunal ulcer A high concentration of fice hydrochloric acid was found 
in the gastric contents m all cases Tlicse patients remained intractable 
to medical treatment Surgical exploration m four disclosed acute 
penetrating ulcers of the jejunum 

The clinical, diagnostic and surgical findings in these cases indicate 
that late bleedmg occumng after subtotal gastrectomy (Billroth H) 
IS due usually to an ulceration m the jejunum, and only occasionally 
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to such a lesion in the stomach The pathology is essentially similar 
to that in failures following the use of gastroenterostomy for gastro- 
duodenal ulcer, in which late bleeding is frequently such a prominent 
symptom This is understandable, svlien it is borne in mind that a 
hillroth II subtotal gastrectomy represents anastomosis of the jejunum 
to a partially resected stomach The gastrojejunostomy plays no part 
in the rationale of radical resection hut is utilized of necessity, be- 
cause for most surgeons it is the only feasible means of restoring 
gastrointestinal continuity after a radical partial gastne resection The 
patliology of the late bleeding after subtotal gastrectomy, therefore 
may logically be discussed in the hgbt of our previously reported 
observations in casts of late bleeding after gastroenterostomy la the 
past, this Clinic has frequently employed subtotal gastrectomy when 
duodenal ulcer lias failed to respond to gastroenterostomy The re- 
sected specimens have afforded unusual opportunity for direct obser 
sation of the pathology in such cases In the study of eighty eight 
resected specimens reported in 1938 by Ginzburg and Mage,® the 
following pertinent observations were made witJi regard to the path 
ology of late bleeding In every ease of hemorrhage associated with 
pain, the specimen revealed a deep penetrating jejunal or gastro- 
jejunal ulcer which showed no tendenev to heal The depth and 
activity of the ulceration readily explain its easy detection by x ray 
and its resistance to conservative treatment In contrast, the spea 
mens in cases of “painless bleeding” uniformly disclosed superficial 
jejunal or anastomotic ulcerations winch showed no tendency to pene- 
trate into adjacent vessels Tins pathology is what might be expected 
because it seems unlikely that the degree of penetration necessary 
to impinge upon a mesenteric vessel could occur without inducing 
pain The superficial nature of the ulcerations in cases of "painless 
bleeding” and their tendency to rapid healing explain their ready 
response to conservative therapeutic measures This fact also explains 
the frequency with which x ray investigation fails to reveal evidence 
of these superficial ulcerations It is customary to perform x ray ex 
ammalions m patients with gross hemorrhage only after acute symp 
toms subside usually after several weeks of medical treatment Super 
ficial ulcerations are apt to be either healed or almost healed after 
such a penod of tune 

In this discussion the terms “ulcer” and “ulceration have been used 
interchangeably as descriptive of peptic ulcer in the pathologic sense 
It IS recognized that “erosions ” gastntitis or jejuniljs," which may 
be ascribed to a factor other than an underlying peptic ulcer diath 
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SIS, occasionally causes painless bleeding We ha\e observed cases 
vhere such findings could be attnbuled to dietary indiscretions, such 
IS a gastrojejunitis resulting from excessive alcohol, or to a inechani 
al factor, such as the icaction resulhng from a prolapse of a jejunal 
oop tlirougli the gastroenteric stoma We have been careful to exclude 
>ucli cases from this study There a well recognized point of view 
^vhich considers erosions, gastritis, duodenitis and tlie like to be man- 
ifestations of peptic ulcer disease, paiUeuUrly when they occur in an 
individual wiUi a known ulcer diathesis This aspect of tlie problem 
has been fully considered in a recent communication by Moschcovvitz, 
Mage and Kugel ^ In a sense, it seems to be an academic question 
whether a severe hemorrhage occurring months or years after subtotal 
gastrectomy for a duodenal ulcer .irises from an “ulcer” or from an 
“erosion” In the final analysis, the operation did not protect the 
patient against a serious complication of ulcer activity 
It will be noted that a majority of the patients who bled after sub- 
total gastrectomy had also bled prior to oj^eraiion WTiereas this may 
suggest the possibility of a bleeding diatlicsis, Uiere has been no evi- 
dence to prove sucli a contention It seems far more likely that hemor- 
rhages recurring m the same individual before or after subtotal gas- 
trectomy for duodenal ulcer arc merely the results of recurring ulcera- 
tions For the same reasons we believe that the frequency of bleeding 
is merely fortuitous and is dependent upon the factors tlint determine 
the remission or recrudescence of peptic ulcer 

COMMENT 

From this study it appears that bleeding after a subtotal gastrec- 
tomy for duodenal ulcer is usually due to a jejunal or anastomotic 
ulcerahon When Uie bleeding is painless, the ulceration, as a rule, is 
superficial and tends to heal readily For this reason these cases 
respond sabsfactonly to conservative Uierapy It has been seen that 
patients with painless hemorrhage" may bleed severely Although 
no patient died from bleeding m ibis senes, it is recognized that such 
a possibility always exists with gross hemoirhage from a peptic ulcer 
In the only death we have observed from late bleeding followmg 
gastroenterostomy for duodenal ulcer, autopsy disclosed an erosion 
in the jejunum as the source of the bleedmg Inasmuch as a fatal 
complication is so rare and surgery m recurrent ulcerahon after sub- 
total gastrectomy is so hazardous, we strongly believe that the “pain- 
less bleeding” m this group should always be heated conservahvely 
Pam and bleeding occurrmg after subtotal gastrectomy for duodenal 
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ulcer are usually due to an achve penetrating jejunal or gastrojejunal 
ulccrabon Such an occurrence presents a difficult and senous thera 
peutic problem, because it portends the existence of an underljing 
ulcer diathesis of sufficient intensity to nullify whatever potential 
benefit might be expected from further radical surgery Although 
there is a natural tendency to question the adequacy of the extent 
of resection m any case of failure of subtotal gastrectomy, the fact 
remains that there are patients, of whom there were two in this senes, 
who continue to secrete free hydrochloric aad despite repeated re- 
seebons and a minimum of remaining stomach In view of the doubt 
ful thcrapeubc outlook and the extreme hazard involved in the sur 
gciy of secondary ulccrabon after subtotal gastrectomy, this Chmc 
unbl recently treated cases of “bleeding associated with pain' con- 
servabvely However, there is a promise of some thcrapeubc help for 
these cases 10 the operabon of “vagotomy," which was recently pro- 
posed for the surgical treatment of pepbc ulcer Ihcorebcally, “ the 
viewpoint of this Clmic at least, if there is a logical indicaboa for 
the use of vagotomy, it is a recurrence of ulceration after subtotal gas 
trectomy It is our present opinion that such recurrences develop be- 
cause of the failure of the operabon to control the secretion of free 
hydrochloric acid m the stomach W'e know from physiologic studies 
that reseebon of the pylorus and antrum abobslies only the chemical 
phase of gastnc secrcbon, and that wlicn free hydrocMonc acid per 
sists after their removal it results from a stimulus which is conducted 
over the vagus pathway Theoretically section of the vagi should 
elunmate thu persisbng phase of gastnc secrcbon, the so-called psy 

chic phase Vagotomy therefore, should create an achlorhydria vvhich 
we regard to be the ideal state for the healing of a pepbc ulccrabon 
and the prevenOon of its recurrence For Uie past year this Chmc has 
employed the operabon of "vagotomy" m the treatment of several 
cases of recurrent ulceration after subtotal gastrectomy Although 
some of the immediate results have been gratifying this experience is 
sbll too limited to permit any conclusions as to its value m the beat 
oient of these labactable cases of bleeding associated with pain 

co^CLVSl0^t 

Bleeding, manifested by melena or hematemesis with or without 
pain, occurs sufficiently often after subtotal gasbectomy of the Bilhotb 
II type for duodenal ulcer to be recognired as a signficant late sequela 
of that operabon When the bleeding is painless, it is usually due 
to superficial ulcerabons or erosuins in the jejunum or at the gasbo- 
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entenc stoma, and as a rule responds to conservative treatment If tlie 
bleeding IS associated vviUt pain, it is invariably due to an active 
penetrating ulcer. This type of case does not ordinarily respond to 
medical measures, and further radical surgery is contraindicated be- 
cause of its great hazard and doubtful therapeutic outcome The 
operation of vagotomy, on tlicorehcal grounds, offers promise of par- 
ticular benefit, but its ultimate evaluation requues furtlier experience 
vvitli Its use 
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supradiaphragmatic vagotomy in gastrojejunal 

ULCER.VT10N FOLLOWING SUBTOTAL GASTRECTOSIY 
FOR DUODENAL ULCER 

Veilnov a Weinstein, M D , F A C S * and 
Raij’]{ Colt, M D , F A C S t 

In a previous communication we presented our experiences with 
the opevaUcm of vagotomy m the therapy of gastrojejunal ulcer* At 
that tune we stated that \t seemed most logical to divide the vagus 
nerve supply to Uie stomach and thereby eliminate the psychic phase 
of gastric secrchon We also slated that m our opinion tlie most aeces 
sible surgical approach for complete vagotomy was through tlie left 
chest We therefore performed supradiaphragmatic bilateral vagotomy 
ID two cases of gastrojejunal ulcer occumng after subtotal gastrec 
tomy One patient died of Iiemorthagc into the adrenal gland four* 
teen days after operation Postmortem dissection of the vagi in that 
case revealed that 20 to 40 per cent of the vagus fibers about the 
esophagus were still intact despite our determined effort to divide the 
nerves completely at the time of operation Division of the vagus 
nerves in the set ’ ’ ’ 

been performed, 
as proved by the 

suffered an empyema and thirteen months later developed another 
gastrojejunal ulcer which required further surgery Unfortunately, 
the unfavorable results in those two cases led us to discontinue supra- 
diaphragmatic vagotomy at that time 
During the past year, however, there have been several reports in 
the literature on the beneficial effect of bilateral vagotomy in the 
therapy of peptic ulcer * » « * Excision of the nerve trunks ov erlying 
the esophagus from the root of the lung to the diaphragm was advo- 
cated This technic appaicnlly achieved complete division of the 
nerves to the stomach The introduction of penicillin did much to 
prevent pleural infections Finally, inasmuch as adrenal hemorrhages 
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have not been reported, this accident in one of our cases was probably 
forhiitous and not the result of the vagotomy We therefore renewed 
our studies, and within the past year have performed supradiapbrag 
oiabc bilateral vagotomy in a number of cases of duodenal and gastro 
jejunal ulcers 

In this presentation a preliminary report is made of the early effects 
of bilateral supradiaphragmatic vagotomy in ten cases of gastroje- 
junal ulcer in which a subtotal gastric resection had previously been 
performed for duodenal ulcer This group of cases is of partcular 
interest in Uiat removal of the second phase of gastnc secretion by 
subtotal gastrectomy faded to prevent furtlier peptic ulcerabon He 
benefits derived from gastric resection are said to stem from the ei 
cision of a large fraction of the acid secreting portion of the stomach 
from the removal of the pyloro antral mucosa, which produces a hor 
mone that stimulates die acid secreting glands,® and finally from the 
fact that a patulous gastroenteric stoma permits the rcfluic of neutral 
i2mg alicahne duodenal juices If, diercfore, die pylorus or a portion 
of the antrum is retained, or if the resection is inadequate in extent 
then the desiderata of the operation may not be achieved This may 
explain recurrences in two of our cases In one, the pylorus bad not 
been excised, and a piepyloric ‘auschultung" had been perfoimed In 
the other only a small section of stomach had been resected On the 
other hand, in the remaining cases all the prerequisites of an ideal 
subtotal gastrectomy were fulfilled and yet gastrojcjunal ulceration 
bad occurred Perhaps in these cases the emotional factors were so 
dominant that the psychic phase of gastric secretion played more of 
a role than the chemical phase m the causation of ulcer If this sup 
position is correct, then core should result from severance of the vagi 
and ebmination of the psychic pbaso of gastric secretion Actually, 
the immediate results have been most promising 
The technic of the operation is most simple For anesthesia in supra 
diaphragmatic vagotomy, cyclopropane given by endotracheal technic 
IS employed Tlie surgical approach is througli an incision in the left 
eighth intercovtal space from the angle of the ribs to the anterior 
axillary line The ribs are spread and held apart by a self retaining nb 
spreader The lung is retracted upward from the field after incision 
of the infrapulmonary hgament A longitudinal incision is made m 
the mediastinal pleura over the lowest part of the esophagus, which is 
mobilized by blunt dissection A Levin tube passed prior to operation 
helps identify the contracted esophagus By palpation the vagus 
nerves are identified as they he ou the esophageal wall and are easily 
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isolated Traction on Uic ner\es bnags into CMdence numerous inter* 
lacing branches which are severed as llie nerve trunks are dissected 
and evciscd from just below the root of the lung to their entrance 
into Uie substance of the diaphragm The mediastinal pleura is 
closed with a few interrupted sutures Penicillin ( 150 000 units ) is 
instilled in the left tliorax The lung is inflated prior to closure to 
reduce postoperative pneumothorax to a minimum, and tlie chest wall 
IS closed witliout drainage Early ambulation is practiced, patients 
being allowed up on tlie first day after operation Pleural fluid de 
velops m about half llic cases and requires aspiration m about 25 per 
cent Test meals and x rays ate performed twelve to fourteen days 
after operabon, and again three to six mouths later These records 
afford conbast study with similar preoperabve tests 

SUMMARY OF CASES 

Ten patients with gastrojejunal ulcer following subtotal gastric 
resection, which were recalcitrant to medical treatment were sub 
miKcd to bilateral supradiaphragmabc vagotomy Two cases which 
were completed seven years ago have been previously reported* In 
the remaining cases operabon has been done vviUim the past year 
Tho patients include five men and three women The gastrojejutinl 
ulcers were present from four months to six years pnor to vagotomy 
The presenting symptom in nine of the ten cases was pain although 
two of tliese patients also had considerable gastromtcstmal bleeding 
The tenth patient suffered from massive hemorrhages resulting in a 
hemoglobin as low as 30 per cent on one occasion 
Favorable results have been noted m the eight cases done this 
year Five patients have experienced no abdominal symptoms and 
three are much improved Of these three only one has had symp 
toms at all resembling those of ulcer and she suffered only mild heart 
bum, whereas prior to operation she complained of severe pain and 
melena In two of the cases the ulcer which was present just before 
operabon could no longer be demonstrated by x rays taken within 
twelve to eighteen da>s after operabon A third case showed marked 
diminution within fourteen days m the size of the ulcer 
Five of the eiglit recent pabents showed no acid response to insulin 
hypoglycemia, indicative of complete seebon of the vagal nerve sup 
ply to tlie stomach Two had very definite acid response to this test, 
indicating that at least some residual gastric vagal mnervabon still 
remains The third patient had a sbght rise m acidity late m the curve 
which probably mdicates that a partial rather tlian total, vagotomy 



252 


\En.NOU A WEINSTELN, RALPH COLF 

had been performed W'e uish to emphasize again that the insulin 
hypogljcemia test is an excellent indicator of partial or complete 
>agotoiny If all the %agal fibers are severed the test wll be negatne, 
but if even a few vagal strands arc still intact a positive test wall 
result The test must be controlled by blood sugar detenmnatioiis 
the insulin should be given intravenously, and the stomach must be 
proved capable of secreting acid when sbmulatcd by other test 
substances Night secretion studies were done m four cases of which 
three showed anacidity and one considerable acid secretion The total 
volume changes of the night secretion in llie preoperative and post 
operative tests were not significant 

COJDIE.VT 

Certainly no final conclusions can be drawn from cases followed 
so short a bme, but there is one most impressive feature that must 
be emphasized In most of the cases the pain vvas intense right up 
to the morning of operation In several of die cases the preoperatwe 
fasting penod of twelve hours vvas agonizing because milk, which 
usually relieved the pain, had to be denied. Following vagotomy the 
effect vvas dramatic The abdominal pain was relieved immediatelj 
and has not returned during this bmitcd penod of observabon 

It IS also to be noted that the early results in those cases in which the 
vagus nerves were incompletely divided were as good as those in which 
complete vagotomy was accomplished One pabent m whom a definite 
aad response to insulin hypoglycemia hnd been obtamed showed 
rapid ulcer healing as evidenced by x ray WTiether partial vagotomy 
will ultimately prove as effccbve as complete vagotomy remains to be 
seen Theoretically this should not obtain as it has been shown expen 
mentally in dogs that gastnc pouches retaining only a fracbon of their 
vagus mnervabon secrete acid m response to psychic stimuh as 
effeebvely as do pouches with pracbcall} complete vagal mnervabon ’ 
In one case with a seven year followup parbal vagotomy afforded 
rehef of pam for thirteen months before another gasbojejunal ulcer 
developed 

Bilateral vagotomy m the treatment of gastrojejunal ulcer after 
subtotal gastnc reseebon appears to give satisfactory results It is 
probable that it is successful because both the psychic and chemical 
phases of gastnc secrebon have been marJcedly reduced or negated. 
It may be possible that m the future in order to prevent the develop- 
ment of recurrent pepbc ulcer the procedure of choice may be a 
subtotal gastrectomy combined with an infradiaphragmahc vagotomy 
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This would allow an adequate evploratioii of the local lesion, dim 
mate the chemical as well as the ps>chic phase of gastric secretion, 
and incidentally pre\ ent the distressing complication of gastric dila- 
tation which in a sizable number of cases follows bilateral supra 
diaphragmatic vagotomy alone for duodenal ulcer However, it must 
be borne m mmd that the mobilization of the esophagus may add to 
the nsk of an already formidahle procedure and sev erance of all the 
vagus nerves by the infradiaphragmatic route may often prove diffi- 
cult At any rale, only careful follow-up studies will prove which is 
the best method for treatment of peptic ulcer, be it supradiaphrag- 
matic vagotomy alone, infradiaphragmatic vagotomy with gastroenter- 
ostomy or subtotal gastrectomy, or subtotal gastrectomy as tlie sole 
procedure followed by suprachaphragmatic vagotomy if the gastro- 
jejunal ulcer should develop 
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THE SIGMFICANCE OF THE GASTRIC ACIDITY IN 
THE SURGICVL TIIEItVPY OF PEPTIC ULCER 

Asiicn WlNkELSTEIN, M D “ 

The ultimate cause of peptic ulcer is, as yet, unknown Ulcer in our 
opinion IS probably not a disease witli a unitary etiology Houe\cr, 
the important eliologic agent in most of tlie cases seems to be a psy- 
diosomalic disturbance^ Wliatevcr the ulbmate cause of ulcer may 
be, the idea is generally accepted lliat tlie actual mechanism of ulcer 
production is the so called “acid pepsm* factor The following facts 
attest strongly to the striking importance of the acid-pepsm factor in 
the mechanism, the location, and in the medical and surgical treat- 
ment of peptic ulcers 

Peptic ulcer occurs only in acid pepsin areas It does not exist 
actisely in the presence of an aclilorhydria Medical measures which 
best control die acidity ihrougliout tlie twenty four hours of the day, 
such as tlie author’s continuous intragastiic drip therapy, are tlie most 
efficient in healing the lesion • * Recurrent jejunal ulcers are not seen 
after surgical procedures which are followed by aclilorhydria such 
as subtotal gastrectomy with or wiUiout vagotomy 
Because of these considerations, the medical and surgical gastro 
intestinal group at The Mount Sinai Hospital has concerned itself 
largely with this “acid-pepsm” factor during tlie past twenty five 
years We have earned out numeious clinical, physiologic, statistical 
and surgical studies in an attempt to elucidate this problem more 
fully It is tile purpose of this publication to summarize briefly tliese 
studies and to emphasize again the central importance of the acid- 
peplic factor m Uie problem of the tlierapy of peptic ulcer 

PneorERATIVE AaoITY STUDIES 
la a series of earlier studies* we had found that tliere is a striking 
difference m the preoperative gastric aadity m gastric and duodenal 
ulcer While it is possible that gastnc ulcer at the angle commences 
in a hyperclilorhydric, hypersecretory nuheux, fractional test meal 
studies have demonstrated that the majonty of the cases of chronic 

From the Medical Department, Mount Sinot Hospital, New York Qty 

*As$oaate Ph>sician, in charge of the Castromtestinal Clinic, Mount Sinai 
Hospital, New york, and Associate lO Medicane, College of Physiaans and Sur- 
geons, Columbia University 
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rOSTOPEBATlVE STUDIES 
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of complete vagotomy , „ geuendj, J ^ 

choice for g^tne and duodenal ulcer „ subtotal gastrccMmy with 
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acidity The last of course is the sine ,„u „„„ „f 
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ulcer In an expenence of txxenty-tlirce years, I have not seen a recur 
rent jejunal ulcer after a subtotal gastrectomy m xvhich there was an 
absence of free hydrochlonc acid postoiwratu ely Nor does it seem 
to matter whether this postoperative achlorhydria is due to neutrah 
zation or is a complete achlorhydna 
In our earher studies, in fifty seven cases of corporeal ulcer ( gastric 
ulcer at the angle) in all hut three cases tlicre was a postoperative 
achlorhydria In tlie tliree cases, there was merely a trace of free acid 
late after the test meal A long follow up of many of these cases has not 
brought to hght a single recurrent lejuna! ulcer ‘ No acid— no ulcer” 
has long been a dictum We may iwraphrase it by stating “no post 
operative free acid— no recurrent ulcer” We may, tlierefore, safely 
conclude that subtotal gastrectomy seems to be a complete cure for 
gastric ulcer at the uicisura angulans 
With reference to duodenal ulcer, the postoperative acidity, unfor- 
tunately, does not present sucli a bright picture In our earlier studies 
we quickly found, to our dismay, that only 55 per cent of our duo 
denal ulcers revealed a postoperative achlorliydna In the other 45 
per cent, free acidity of varying degrees persisted 
In some recent studies which will be publislied elsewhere m detail, 
Drs Albert Cornell, Franklin Hollander and I found that practically 
Ihe same postoperativ e acidity figures held true m Dr Ralph Colp s 
niore recent series 

We found, for example, m one period, m eigliteen of twenty 
cases (90 per cent) of gastric ulcers at the angle, achlorhydna was 
present In the same period, thirty two of fifty two patients (59 per 
cent) with duodenal ulcers developed a postoperative achlorhydna 
t 1 $ quite striking that these percentages practically agree with the 
earher senes, already cited Colp and Dnickerman also found that the 
adlener Florcken’s palliative resection for ulcer high on the lesser 
curvature is followed by an achlorhydna without recurrences ® 
n the duodenal ulcers witli retained free acidity, a not inconsider- 
a e number developed a recurrent jejunal ulcer The percentage as 
given by Mage and Hollander was as high as "in the neighborhood of’ 
per cent While this figure represents probably only one tliird of 
le incidence of jejunal ulcer seen after simple gastroenterostomy, it 
nevertheless, far too high when vve consider the magnitude of the 
operahon of subtotal gastrectomy 

t seemed to us that a careful study of the preoperabve and post- 
perative acidity in these two groups of pabents might prove reward- 
g in at we might find some technical method of abolishing the 
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free acidit)' after subtotal gastrectomy for duodenal ulcer Our stud 
revealed the following 

1 Gastric ulcer exhibits a low acidity preoperatively and postopo 
lively because of the presumable gastritis, duodenal inhibtion, ai 
low vagal tone 

2 Duodenal ulcer exhibits a high pre-operative acidity due to i 
ccssivc vagal irritability and a lack of normal intestmal inhibitiOD. 

3 Persistent postoperative free acidity is found most often in t 
duodenal ulcer pabents with a high preoperabvc acidity 

4 Recurrent jejunal ulcer occurs practically entirely m the group 
duodenal ulcers with a very high preoperabve acidity^ 

5 The postoperative free acidity jn duodenal ulcer is completf 
abolished by atropine sulfate 

6 TJie addition of vagotomy to subtotal gastrectomy abolishes t 
postoperative acidity in the majority of the cases ^ * 

Commcni.-lt seems apparent that the future attack in the pre 
lem of surgical therapy of pepbe ulcer should include a careful w 
siderabon of the role of the vagus nerves 

Supradiaphragmatic bilateral vagotomy alone docs not seem to ' 
the answer Time, cxpenmcntalion and expenence will probably le; 
us to a combination of subtotal gastrectomy (or even gastroenterc 
tomy) with subdiaphragmatic vagotomy as the operation of choi 
for duodenal ulcer * • However supradiaphragmatic vagotomy m 
be of value in the therapy of recurrent jejunaJ ulcers 

VtISCELLA^EOUS OBSERVATIO>S 

^iglit Secretion.— In over 200 studies of the night secrtlion in ulcer 
patients, as contrasted witli normals we have found a hyperchlor 
hydna and hypersecretion*® This obsenation has been amply con 
firmed by Henning, Valdez and Dragstedt We reject Sandweiss’ con 
elusions** that the night secretion in ulcer pabents is no higher than 
in normals since (1) he used mild ambulatory cases, (2) he aspirated 
the stomach completely all night, thus interfering with the duodenal 
regulatory (inhibitory) mechanism, and (3) his test meal was too 
heavy and too sbmulabng (contammg meat soup, £00 cc of orange 
juice, and coffee) It is of mtcrest to note that we found in the pabents 
with subtotal gastrectomy with postoperabve achlorhydna that they 
did not seaete free acid dunng the night 

The Nature of the Poetopcralne Achlorhydrias —If one tests 
the achlorhydrias after a subtotal gastrectomy for gastnc ulcer with 
neubal red and histamine, one finds a failure of the dyes appearance 
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Jind no free acid This apparently implies a complete achlorhydria 
Since tlie fundic secretory tissue wlh its vagal supply is mtact, there 
must be an inlubition of tlie secretory cell itself In the hght of our 
present knowledge, the most logical explanation is a gastritis whetlier 
due to preoperatue or postoperabxe causes Most of the achlorhydrias 
following operation for duodenal ulcer, however, show a neutral red 
secretion and free acid witli the above test Tins is tlierefore a neu 
tralizahon achlorhydria Ne\ ertlieless, it is a striking fact that it seems 
sufficient, m our experience, to prevent recurrent ulcers 

SinniARY AND CONCLUSIONS 

1 Pepbc ulcer is probably a psychosomatic disease 

2 The immediate roechamsm is the aad pepsm factor 

3 The acidity in gastric ulcer at the angle is usually normal or low 

4 The acidity m duodenal ulcer is high m tlie majority of duo 
denal ulcer patients 

5 The low acidity in gastric ulcer is probably due to gastritis and 
duodenal inhtbibon 

6 The high acidity m duodenal ulcer is due to the vagus nerves 
and interference with the duodenal regulatory mechanism 

7 Subtotal gastrectomy is today the opention of choice for both 
gastric and duodenal ulcer 

8 After subtotal gastrectomy for 'angle gastric ulcer there is 
practically 100 per cent postoperative achlorhydria After the palliative 
operabon for high lesser curvature gasbic ulcer there is also an 
achlorhydria without recurrences 

9 No recurrences are seen in the presence of tins achlorhydria 

10 After subtotal gastrectomy for duodenal ulcer, achlorhydna 
occurs only m 55 per cent of cases 

11 Recurrences are frequent (9 per cent) after subtotal gastrec 
tomy for duodenal ulcer with retained free acidity 

12 This retained aadity is probably due to the vagus nerves 

13 Subtotal gastrectomy (or even gastroenterostomy) combmed 
witli subdiaphragmabc vagotomy seems to be mdicated m the future 
surgical therapy of duodenal ulcer 

14 There is a marked nocturnal hypersecrebon in pepbc ulcer 
pahents 

15 After subtotal gasbectomy, if there is an achlorhydria, the 
nocturnal aad secrebon is also absent 

16 While the postoperabve achlorhydria is a complete one in 
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gastric ulcer and a neutralization one in duodenal ulcer either one is 
sufficient to prevent recurrent ideer 
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A^ESTHESU FOK GVSTRIC SURGERY 
\Ioiuus Bien M D • 

Tiie anesthesia of choice in gistnc surgery is spinal for gastric or 
duodenal ulcer and general ineslhesia for caremonn The ulcer pa 
tient IS usually a good surgical risk m the 20 to 40 age group with 
relabsely few concomitant lesions of tlie heart or lungs whereas more 
complicabons are found in Uie carcinoma group such as debilitation 
inanibon old age and arteriosclerosis which fas or the use of a 
general anesthesia Specifically these factors the age and phjsical 
state of the pabent determine the type of anesthesia to be employed 
In addition to tlie choice of ancsUicsia oilier lesponsibihtics of tlie 
anesthesiologist include preoperative medication admmistration of 
the anesthebc supporbve therapy during and immediately after the 
operation and the treatment of jxistoperativ e complications attrib 
utable to the anesthesia 


rUEMEDICATlON 

Many patients express more fear of the anestliesia than of tlie 
surgery The lecognition of Uus situaboQ has led the medical pro 
fession to employ both ps>chothcrapy and drugs to overcome this 
fear One of the greatest advances m anesthesia has been the rccog 
nition of the need for both psjchic and ph>sical sedation for persons 
coming to operation It is therefore of the greatest importance tliat the 
patient be visited by the aneslliesiologist on the day preceding the 
operation The benefits derived arc manifold In the first place tlie 
pabent is given an opportunity to express bis fears and misgivings to 
a disinterested but sjanpatlietic hsteiier Then the anesthetist can 
allay the pabent s fears and bolster his confidence m tlie surgeon and 
the surgical procedure involved 

The extremely apprehensive patient is usually put to sleep in his 
room before the operabon with basal anesthesia— either a\ ertin 
rectally or mbavenous sodium pcntotlial This usually leads to a total 
amnesia for the interval begimung with tlie administrabon of the 
basal anesthesia and extendmg for several hours after the operabon 

from the Surgical Service of Dr Ralph Colp Mount S nai Hosp lal New 
^otk City 

Adjunct Anesthetist Mount Smal Hospital 
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gastric uJccr and a neutralization one in duodenal ulcer, either oae u 
suUicicnt to prevent reciurcnt ulcer 
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interspace The tap is then perfonned using a 20 gauge Luer needle 
Then a solubon, containing 20 mg of 1 per cent pontocaine and 2 cc 
of 10 per cent dextrose is attaclied to the hub of the needle One cubic 
centimeter of spinal fluid is tlian withdrawn, making a quantity of 
5 cc This IS then rapidly injected Tlie needle tlien is withdrawn The 
test of the nosocaine-cphedrme mixture is given The patient is placed 
very carefully on his back and the table is tilted to a 3 to 5 degree 
Trendelenburg position Tlie solubon usually reaches the level of 
the second to fourth Uioracic segment m less than one minute A 
25 per cent pentothal solution is injected into llic tubing Enougli is 
used so that the patient is asleep throughout the operation, the aver 
age dose being about 15 cc Blood is given routinely during the oper 
ation to all patients undergomg gastrectomy The Levin tube is under 
the constant surxeillaiice of tlie anesthetist It is his duty to aspirate 
the contents of the stomach and to observe, when tlie de Petz clamp 
IS applied to the stomach, that the tube is pulled up and not engaged 
If Aere is any difficulty in respiration, oxygen is administered 
Curare in small doses is used to supplement a spinal anesthesia 
which IS wearing off, in preference to deep inhalation anestliesia 
For inhalabon anesthesia, our method of choice is the sequence of 
c>’clopropane and curare, with an endotracheal tube in place We 
intubate our pabents before die operation is started, because we are 
thus better prepared to handle the respiratory depression which may 
occur after the curare has been administered 
This inhalabon teclinic is also employed for transthoracic total 
gastrectomy and vagotomy operabons 
Where a palliabxe procedure for the very feeble is contemplated 
(gastrostomy, gastroenterostomy or jcjunoslomy), a field block is used 
to excellent advantage 


. POSTOPERATIVE CARE 

The pabent who has received spinal anesthesia is by far die easier 
to handle Our routine orders for such pabents are (1) Keep the 
patient flat on his back unb] he can move his legs, then move him 
from side to side, (2) give an opiate every four hours for pain, (3) 
encourage deep breathing, (4) cathetenze every eight to ten hours, 
d necessary, (5) see tliat the Levin tube is kept draming, (6) give 
nothing by mouth (Chemotherapy is insbtuled under the direcbon 
of the surgeon ) 

The postoperative orders for those who have had general anes- 
thesia are the same with this exception They do not have to remain 
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c use hypnotics, the barbiturates, the night before to insure a 
good nights sleep Two hours before the operative procedure, 
grams (01 gm ) of a short actmg barbiturate is administered In a 
great many instances, howe\cr, in which we anticipate difficulty in 
swallowing we ha\e administered the barbiturate rectally One hour 
before the operation morpliinc and scopolamine m the ratio of 1 25 
are administered hy hypodermic Tlie average doses are ^ to ’i 
gram of morphine and to Yioo pain of scopolamine The bar 
biturate is omitted when a general ancstliesia is contemplated An 
infusion IS alwa>s started in the patients room on the left arm, and 
preferably witli a No 18 needle in place The patients stomach u 
washed out on Uie morning of operation and the Le\m tube is left 
in place A pint of blood is usually in the operatmg room and ready 
for immediate use 

aiOlCE AND ADMIMSTIUTION OF A^ESTHESIA 
The choice of anesthesia is dependent upon (1 ) the age and ph)? 
ical state of the pabent, (2) tlic type and site of the disease, (3) 
extent of the surgical procedure, (-1) the surgeon, and (5) the anes 
thetist The surgeon is mcluded as a human element in considcnag 
the choice of anesthesia because some surgeons do prefer one typ* 
of anesthetic to another This preference is usually based on prejuice 
ratlier than scientific fact The surgeon witnesses an anesthebc accident 
and thereafter condemns the anesthebc itself instead of analyzing all 
the factors which contributed to the accident 
The anesthesiologist may also be included as a human element in 
the choice of anesthesia He may be more skillful in the use of one 
type of anestlietic procedure than another and tins may mfluence his 
choice 

We use spinal anesthesia together wth a hglit supplementary 
anesthesia for most of our pahents mtb ulcer Spinal anesthesia 
where indicated and m the hands of a competent anesthetist, insures 
maximum relaxabon of the abdominal muscles The agent most fre 
quently used is ponfocaine in combmation with 10 per cent dextrose 
Smee the average bme for a subtotal gastrectomy for ulcer is approx 
imately fifty to fifty five minutes with the extremes between thuty 
minutes and mnety minutes, it has not been necessary for us to use 
continuous or fracbonal spmaJ anesthesia 
The techmc employed is as foUows With tlie pabent in the lateral 
recumbent posibon, a skm wheal is raised with a mixture containmg 
1 per cent procame and ephediine (50 mg ) at the second lumbar 
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It is frequently said by clinicians that unconiplicaled gastric ulcer 
and duodenal ulcer arc "different diseases” even though they are 
manifestations of Uie same process, i e . iwptic ulceration Since peptic 
ulceration arises from a disturbance in physiolog). one might expect 
to find a phjsiological explanation for the clinical differences m 
diseases However, such phjsiological dissimilantics may reilect a 
difference in ebology. related to the predisposing factors, or tliey may 
be consequences of the locations of the lesions. It is my purpose ere, 
first, to analyze Uie clinical differences between gastric and duodenal 
ulcer pabents. and then to discuss two physiological mechanisms to 
account for them 


CLIMCAL DIFFEnE^CES DETWEEN GASTRIC AND DUODENAL ULCER 
It must be emphasized at the outset tliat all the differences under 
discussion are statistical m character-that is, Uioy exist on the 
average”-and that clear-cut variations between groups, without over 
lapping, do not exist To take a simple illustration, it has been reporte 
that duodenal ulcer occurs in patients of higher age than does gastoc 
ulcer This usually means lliat the average ages of two comparab e 
groups of cases are unequal Nevertheless, the ranges of these two 
sets of data are essentially idcnbcal, for both types of ulcer may occur 
at almost any age 

The factors which differenhate gastric and duodenal ulcer patients 
are as follows 

I Quantity of Castnc Juice —The volume of secretion, collected 
during a fixed bme-mterval, is generally higher in duodenal than in 
gasbic ulcer Bockus,* Vanzant and associates,^® and Ihre’ generally 
support this statement, the latter found that pabents with gastric 
ulcer "showed a normal rate of secretion, while in most of those "'*th 
duodenal ulcer there was a more or less marked hypersecretion 
Ihre's evidence is based on a single aspiration, sixty minutes after 
injection of histamine or insubn Reports based o n fasbng contents, - 

From the Gastroenterology Resetfch Laboratory, Mount Sioai Hospital, New 
^otk City Hus paper formed the basis of a lecture to the Columbia University 
Symposium in Surgery (1948) 

* Associate in Gastrointestinal Riysiology, Mount Sinai HospitaL 
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are gastric in.CEB AND DUODENAL ULCER DIFFERENT? 

for duodenal ulcer coohnues to nse to the end of the two-hoiir penod 
of observation The initial dr(^ in both cut\es is ascribed to diluhon 
of gastno contents by the test meal The subsequent rise reflects the 
increasing rate of secretion, stimulated b) the neural and chemical 
phases of the secretory process During the second hour, secretory 
achvity is partially inhibited m the normal individual and the gastnc 
ulcer patient but m most of the cases of duodenal ulcer such inbibi 
tion IS deficient and the curve continues to rise to an acidity con 
siderably greater than the maicimuin in die gastnc cases 
3 Motor Factors Tontetitj, Portstalsts, and Pylonc Control— An 
ulcer m the duodenum is usually accompanied by hyperactivity of 
these neuromuscular mechanisms,* *' but a lesion m die stomach is 
less likely to manifest such abnonnahties A juxtapylonc lesion, on 
Uie antral side frequently resembles a duodenal ulcer «i this respect, 
and for this reason the former is frequently classified as duodenal, 
ratlier thari gastnc &uch hypertonicity and h^perperistalsis also reflect 
underlying physiological disturbances and therefore they also require 
explanation On the contrary ceitam other concoiTUtants of ulcera 
tion (i e spastic manifestations at the mcisura, hour glass contrac 
tions nausea regurgitatiun into the esophagus and vomiting of food) 
are usually considered to be reactions of tlie gastnc musculature, either 
directly to the uritative action of the lesion and its attendant gastritis, 
or indirectly via a local reflex 

A. S«e of the Ulcer —A statistical study by Alvarez and MacCaithy* 
on 633 gastric ulcers and 425 duodenal ulcers, excised at operation, 
revealed a striking difference m size of the lesion The average diam 
eters were 285 and 55 mm respectively Over 2Z per cent of the 
gastric lesions had diameters greater than 18 mm , and some were 
as wide as 40 mm One might evpecl the reverse to be the case, since 
die duodenal mucosa is generally more responsive than, the gastnc 
mucosa to irntahon by gastric secretion, also, because m cases of 
duodenal ulcer there is a tendency toward a higher output of pepsin 
and acid Actually, the digestive achon of the gastric jmee is less 
powerful wiUiin the duodenal cap than m the gastric cavity, because 
of the extensive neutralization of gastnc chyme by the secretions 
withm the duodenum Hence, gastnc |uice which is only mildly potent 
TiKiy give use to a lesion of good sae in the stomach, but juice of 
greater acidity may induce a sniallcr lesion m the duodenum where 
Its potency is considerably dimimshed Therefore difference m ulcer 
; size u a secondary phenomenon, rather than one dependent on essen 
tiai pbj’siological differences 
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fractioaal gastnc analjsis after a test meal,* and conbnuous aspiration 
dunng the night to study the intcrdigestiv e phase of secrehon^ *- ” ” 
are all consistent witli this ^ncraluation In regard to night secre- 
tion, hovieser, the results of Sandueiss and his co-worlers* present an 
interesting contradiction caused by sarjmg the coUection technici but 
since this can be erplaincd in (enns of the secretion inhibiting mech- 
anism described below, it may be Rejected here 
2 Acid and Pepsin Concentrations of the Gastric Juice -Studies 
on free acidity and pepsin actnity of gasfne aspirates )^eld results 
%\liich conform closely with those for lolurne of secretion, independ 
ently of the test procedure ** ** '* For both tjpes of lesion, the data 
are scattered o\cr wide ranges, but the range for gastne ulcer com 
Cldcs with that for normal individuals, whereas for duodenal ulcer 
It reaches a distinctly higlier limit Correspondingly, the average also 
IS greater in duodenal ulcer patients 
Cunosily. certain results of Vanzant and her associates’’ suggest 
that the aadity m cases of ^stne ulcer may be sbgbtly less than w 
pabents without gastric disease, also, that patients with gastric ulewJ 
smaller than 5 mm in diameter are prone to have a higher aadily 
than those witli larger lesions In the case of duodenal ulcer* these 
relabons are rev ersed not only is the av erage acidity higher than u 
normal subjects, but small (or single) lesions are associated with 
lower acidibcs than large (or multiple) ones Tlie explanabon 
IS easily perceived Both gastnc and duodenal ulcers are surrounda 
by an area of inflammatioiJ Gastritis may inacbvate the parietal cells 
m part of the stomach, thus reduang the amount of hydrochloric 
acid formed during a gastnc analysis Duodenitis does not hav® th^s 
effect, on the contrary, it tends to macbvate an acid inhibiting mec'i 
anism initiated in the duodenum and thus permits the formation ot 
even more hydrochloric acid than normally Likewise a larger lesion 
tends to induce a larger area of loflaoimabon irrespecbve of the site, 
so that m both cases the greater tlie ulcer the greater will be the 
effect— an increase with respect to the normal acidity in one case, 
and a decrease in the other 

There is one other respect m which the gastric acichty manifests an 
important difference between gastnc and duodenal ulcer cases le, 
the shape of the aadity curve during a two-hour fracbonal analysis 
Using a fesf zweibach and water Shay and associates’* found 

that the first fifteen minute specimen is Jess acid than the 
soecunen, in both conditions, and for the nest three specimens both 
curves me Thereafter, the curve for gastnc ulcer falls off, but that 
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process, tltese mecJramsms begin to reduce tbe output of gastric )Uice 
and the frequency of gastric emptying They .ire iiiibated chiefly lU 
the cap but also m tlie rest ^ the duodenum These inhibitory 
mechanisms may be stimulated ly vanous agents in contact widi the 
duodenal mucosa hypertonic solutions oF salt, bicarbonate of soda, 
-md glucose, fats and fatty acids, but particularly hj drochlonc acid 
and acid gastric juice It is significant that a hypotonic or isotonic 
solubon of sodium bicarboiiTte exerts an opposite effect, because of 
its neutialmng action The nonnil stomach responds to ingestion by 
pounng out its secretions, and later by increased peristalsis, tonicity, 
and inlermiUent opening of die pylorus As gastric digestion pro 
gresses, however, the need for these acb\rbe< dumnishes Hence, ns 
die chyme enters the duodenum and impinges on its mucosa, it sets 
up a tram of inhibitory reactions designed to reduce acbvity in tlie 
stomach Finally, with complete eiacuahon of the uppermost por- 
tion of die digestive tract, the stimuli to those activities disapiiear, 
and with them the duodenal inhibiting mechmiisin Evidence now 
available suggests that the inhibitory process is R dual one— (1) 
humoral, involving enterogastione, and (2) neural— but its complete 
understanding is still lac]^mg Even the gastnc emptying mechanisms 
are subject to debate, Sluy leels that the py^oiic s^ibinctei is the 
major agent of control, whereas Thomas^ and Quigley* emplnsize 
antral motility However even if there are lv\o inhibitory inechnn 
mvvs they aic initiated by the same stimuli under the same conditions 
Concerning hydiochlonc ncid as one of these, there appears to be a 
critical jiH (iiieshold above winch the inhibitory mechanisms me 
imctnc hut below which they come into full phy The existence of 
siicJj 1 llircsliold Ins been estiWished in dogs by Thomas mid lus 
associates 

Now how do tliese phenomena explain the differences bttween 
I d chntcally? Accord 

duodenal ulcer show 
rrieclnnisms where is 

patients with gastric ulcer do not Tins disturbance consists of j 
lowering of die fill tiircshold which is probably reversible, for “when 
the healing of iJie ulcer occurs, the response of this medianism may, 
md often docs become normal” Sued) a lowering imphes a decrease 
of inhibitory activity, and tlierefore, an abnormally prolonged output 
of acid and pepsin in the stomach Gastnc emptying Is speeded up, 
because tonicity, peristaltic acUv'ity, and pylonC opening aie main 
tuned If an elevated level Disturbance of ^ese regulatory functions 
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duodenal (or pjlfnc") pain suffered by the pabcnt mth 

ulcer, „ aooth„ ™rn™ri£,^“T‘' ““ 

usually results from hypersecnffZ“ P™ 

and tt has already beetfsee^ar 1 , ^^“““■“ty u, the stomach, 

and of longer duration jn A l f“f^ « more frequent 

as vwth thfsize"? t^e Lt S-tnc ulcer cases Hence. 

a secoudao- phenomS™ ” 

mffeant sea dtffifLe^UifMiofo'r tTT ”1 ‘’/‘’"“l “ ”® 

but a breakdown of the dJtTh ^ l “ , ° " 

both gastric and duodenal h-ocs 
somewhat Peptic ulcer ^ 

.s greater dufmrm?Jdr].rFor f T* ^ 

Balfour found Uiat tile peak of ihl ^^Jeer, Eusterman and 

decade huf fnr ™ came in the fourth 

atrat at^S": d^te'n’e^'of^irtf 1 

41 vears rcsner»,..i. 1 “^rence of almost ten >ears, being 33 and 
been advanced ^ "o «'pl“nalJon for this difference has 


riiistoLoctctt. ,„0UST roK 

^<^iTira,:7:z.!!'sZre^r “ 

.na« “"'P'"-* “day that a predom 

Althoul L at ' r""' “ “ psjehosomatte one 

m^Phfo ’! reeoguEcd tiu, may he mediated by the s,m 

mtft d m f T “ ",' parasympathetic It has been 

suggested therefore that such psychic disturbances occur more com 
monly n paheuts ™th duodeual ulcer than m those svilli gastric 
ulcer Direct esude.ice for th.s lacking bnt Boekus cites Rohm 
son as behesang that 9o per cent of the dnodenal nicers may be 
characterized as psychogenic ulcer According to this vieic the 
gastnc hyperacbiity in the cases of duodenal ulcer ,s enused by the 
physiological disturbance arising in the brain Since neither stabsbcal 
nor physiological evidence has as yet been adduced to support these 
ideas, their validity is open to question 

The Duodenal Thcorif—Tins theory propounded by Shay and his 
associates, “ is based on the emstence m the normal duodenum of 
one or two inhibitory mechanisms for die control of motor and 
secretory activity m the stomach At a (wfam c^atra m fkm ei.rrcct., „ 
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process, these mechanisms begin to reduce the output of gastric juice 
and the frequency of gastnc emptying They are inituted chiefly w 
the cap, but also in the rest of the duodenum. These inhibitory 
mechanisms may be stimulated by various agents m contact ivith the 
duodenal mucosa hypertonic solutions of salt, bicarbonate of soda, 
and glucose, fats and fatty acids, but particularly hydrochlonc acid 
and acid gastric juice It is significant tliat a liypotonic or isotonic 
solubon of sodium bicarbonate exerts an opposite effect, because of 
its neutrali 2 mg action The nonnal stomach responds to ingestion by 
pouring Out its secfcbons, and later by increased penstalsis, tonicity, 
and intermittent opening of the p)lorus As gastric digesbon pro 
gresses, however, the need for tliese activities diminishes Hence, as 
tJie chyme enters the duodenum and impinges on its mucosa, it sets 
up a tram of inhibitory reachons designed to reduce acbvity in the 
stomach Finally, with complete evacuation of tlie uppermost por 
tion of the digestive tract, the stimuli to these activities disappear, 
and witix them the duodenal mUibitiug mechanism Evidence now 
available suggests that the mhibitoiy process is a dual one— (1) 
humoraf, invohmg enterogaslione, and (2) neiiraJ-but its complete 
understanding is still lacking Even tlie gastric emptying mechanisms 
are subject to debate, Shay feels that the pyloric sphincter is the 
major agent of control whereas Thomas** and QuigJey® empliasire 
antral motility However, even if there aie two inhibitory inechan 
isms, they are initiated by the same stimuU under the same conditions 
Concerning h>drochloiic acid as one of these, thcie appears to he a 
critical pH tfiroshold above which the mlubitory mechanisms aie 
inactue, but below winch they come into full play The existence of 
such a threshold has been establisiied in dogs by Thomas and his 
associates 

Now, how do these phenomena explain the differences between 
gjsbic and duodenal ulcer patients encountered clinically'* Accord 
uig to Shays chnical studies, most patients with duodenal ulcer show 
a considerable disturbance in these inhibitory mechanisms, whereas 
patients with gastric ulcer do not This disturbance consists of a 
lowering of tlie pH threshold winch is probably reversible, for “when 
the healing of the ulcer occurs, Uie response of this mechanism may. 
md often does, heconJe oormal ” Soeb a towering iniphes a decrease 
of mliihitory activity, and therefore, on abnormally prolonged output 
of aad and pepsin m the stomadi Gasme emptying is speeded up, 
because tonicity, peristaltic activity, and pylonc opening are main’ 
tuned at an elevated level Distur^nce of tliese regulatory function* 
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13 a direct consequence of the duodenitis associated with aa ulcer lo 
s region. A lesion I'n the stomach may be accompanied by a 
gastotis, but not, ordinarily, by an inflammatory process in the upper 
small bowel Consequently, it is only m the presence of a duodenal 
ulcer that die duodenal mechanisms for control of gastnc function 
suffer impainncnt. A duodenal pH resulting from a normal gastnc 
acidity IS effeefn e in a person witliout a duodenal ulcer, but m the 
presence of a duodenitis the duodenal pH must become lovser than 
this for the mechanism to be actuated In tlie latter situation, gastnc 
secretion continues until the acidity in the duodenum is high enough 
to set off tile unpaired meclianism W'hether the patient with duodenal 
ulcer suffers a depression of this flircshold, or a complete elimination 
of the control mechanism, is not yet clear from the evidence Although 
Shay instilled pure hydrochloric acid of suiHciently high concentration 
and volume directly into the duodenum of such patients, he was 
unable to produce an apprecnble effect in the gastric secretory 
response 

Shay’s tlicory accounts very satisfactorily for the dissimilarities in 
secretory and motor response to duodenal and gastnc ulcer patients, 
and It has more ev idence lo support it Uian tlie neural theory It oust 
be emphasized, however, that these physiological differences are a 
consequence of tlie location of the lesion, rather than a cause of it 
Hence, we are hardly justifled in advancing this physiological disturb- 
ance to support tlie conlontioii tliat “gastnc and duodenal ulcer are 
different diseases “ In fact, it may be asserted tiiat there is no con 
elusive evidence to support such a contention ffatiier, the different 
cLnical manifestations of these two types of ulcer must be considered 
to be results of tJie location of tlie lesions Why one pahent should 
develop an ulcer in the stomach and another in the duodenum wih 
be clarified only by furtJier research on the etiology of peptic ulcer 
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THE ROENTGEN DIFFERENTIATION OF BENIGN AND 
MAHGNv\NT ULCERS 

Mabcv L Su&s^tA^J, M D , F A C R " akd 
Joan J Lipsay, M D f 

Unequi\ocai. differentiation of benign and malignant ulcef of the 
stomach cannot be made roeiilgenologlcahy This can be achieved 
only by histological examination of all of the bssue about the ulcer 
or somewhat less surely, by observahon of die course of tlie disease 
However, it is possible m a large majonty of cases to aime at a 
diagnosis which is reasonably certain. Or at a conclusion whicb indi 
cates the proper tlierapy Because roentgen diagnosis is not mfalhble 
even when based on characteristic findings, the need for additional 
data botli clinical and laboratory, and particularly that obtained by 
esophagoscopy or gastroscopy, is clearly imperative Tt should be just 
as obvious that since the roentgen exammahon is the least distressing 
to the patient and. m general, is the most informative of any test out* 
side of Uie clinical examination, it should be the initial test and 
universally applied 

BASIC PATTERNS 

Simple Benign Ulcer -'The typical benign noncalloused ulcer 
appears as a smooth rounded projection from the gastric contour 
when the patient is turned so as to bring it into profile The adjacent 
gastric wall is not indurated so tliat, rocntgenologically, there is no 
rigidity nor loss of ilexibilit) The entue niche is outside of die 
gastric lumen and the wall adjacent to tlie niche is at the same level 
as the rest of tlie gastric outline Penstabis is not significantly altered 
except at Uie niche, vvluch may move as a whole with the peristalhc 
waves The surroundmg mucosal folds are not significantly altered 
111 wadtli, disbnctness or flexibihty but they may radiate toward the 
niche As Uie ulcer heals, the round projection becomes conelile or 
spiculated and finally disappears leaving a slight irregularity m the 
contour but the radiation of folds may become more pronouncecL 
'MaUgnanl Ulcer.-Carcinoma of Uie stomach has been classified 
(Bomnann} into (1) Polypoid tumor with an overhanging edge, its 

• Assistant Professor of Radiology. GOIegc of Phj-sicians and Surgeons Colu^ 
bia Umvetsit). Radiologist. Mount Sum Hospital, New York City 
t Assistant Radiologist, Mount Sum Hospital. 
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miia?ss f3> “ ? s'wrpfy demarcalcd from lie swomdim 

Ihe neishhonnff m ^ progressive infltration idU 

nc;g/iI,onng m„co«. the folds appearing stiiF. broad ,nd proin 
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Fig 133 Benign tlcer The ba»e of lh.^ meJe <s somewhat jiicsulat The 
adj^nt are ih,cl<p«J a«J Ie« fleiuble ihan normal *^0 g«u« 

ctwMar abene and bWoV the niche u smooth and fle«ble 


iDCnt There may be nodular defects (4l Diffuse inaitrabon If an 
ulcer js present tnere is no wnll 

The mabgnant ulcer represents in most cases an eroded neoplasm 
aldiou^i transfomidtion of a bemgn ulcer is claimed to be not jnlie- 
qvient by some authors The niche therefore is usually only part of an 
mfiltrabog process which involves the stomach beyond Ac crater 



Fig 134 —Small Roslric neoplium TI c bas c paltern of a ng «1 indented segment w1 icii is unchang ng in its appearanc 
the various phases of the examination 
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margin Less commonly, the niche represents practically the entire 
lesion anJ m this case it is lilccly to be large, triangular and inegular 
in outline The basic roentgen pattem, therefore, is that of the neo- 
plastic infiltration namely, stiffness or rigidity with loss of flexibility 
Tlie involved segment is indented or depressed into the gastnc con- 
tour, an appearance described by Bockus as a subtraction defect Tie 



Fig 135 — Woflgnanl u/rer (nluie amw) WiJe and »haUow The base U 
irregular The niche ansea within lie normal gasinc contour and tie adjacent 
contours (black arrows) are stiF and indented 

niche IS often wide but shallow and the bulk of the crater is apt to be 
within the gastnc outline The base may be smooth and straight or 
on the other band, it may be deep and inrgular in outbne even when 
the lesion is small Iiregolanty in outline is mildly suggestive but not 
pathognomonic of neoplasm Tliere is a definite sloping wall on at 
least one side of the niche which mtrudes into the lumen of the 
stomach like a ledge Ordinarily the depression into tlie lumen along 
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).a„ .he o,che . mo.e ™e*cd 

S"i" 

e“d Abruptly a. the juncbon of to«.o. aod nonml mucosa but m oUier 



( to tl e 

bhcV arrow) 

tasts cscn apparently normal (olds are reoriented At the (unction 
of the niclic N\itli tiic inriltraled segment there may be a semilunar 
<■ difict tile so-called meniscus sign due to an ONcrhanguig edge, or 

^ there may be small or large nodular filling defects In most cases 

j peristalsis lialts at tlie zone of infiltration and continues beyond it 
although in rare instances a small carcinoma may not produce a con 
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138 — Wo/ gnoni ulcer (white arrow) Extent of entire infiltration indicated by black arrows Mucosal folds are markedly dis 
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stantly rigid segment. In other instances, the niche may ride "ith the 
peristaltic wave and its lack of participahon in peristalsis might cot 
be recognized fluoroscopically. 



Fig 139 — ulcer Meniscus sign (white arrows) due to uregular oier- 
hanging edge 


Coniplicateil Benign Ulcer.— \VhJe simple benign ulcer presents a 
charactenstic roentgen appearance, there are many modifying condi- 
tions Tlie benign niche may be ureguJar in outline as the result of 
healing or the deposition of food, mucus, granulation tissue or blood 











Fig 141D — Februnry * luiation of the gastric folds which radiate 
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clot A large shallow benign ulcer with a thick calloused wall and 
induration of the adjacent gastric sclent may pronde precisely tlie 
same roentgen appearance as a malignant ulcer Inflammatoiy edema 
may produce localized or cxtcnsisc swelling of the mucosal folds 
which may bc“Come nodular or ironed out and lose their flcnbilitj ^ 
an additional difGcully in diagnosis, it is recalled that these indam 
matory changes may occur around carcinoma Chronic hjpertrophic 
gastritis, which may completely hide the niche, modifies the appear 
ance of tlie surrounding mucosa due to stiffness and widening of the 
folds On the other hand, radiation of folds towards the niche u 
more often a benign finding Deformity of the contour may result from 
the organic lesion itself, from retraction due to the ulcer or as a sec 
ondary functional change An especially difficult group of cases are 
those whicli present a spastic antral deformity secondary to a remote 
ulcer of the lesser curvature 

There are certain types of benign ulcer which may present special 
features The accessory pocket of a perforated ulcer is readily recog 
nizcd by the surrounding air cap in the erect position The burrowwg 
which separates the mucosa from tlie serosa shows a tonguelike erten 
Sion towards the pylorus Occasionally liiere is encountered a larS* 
shallow ulcer with marked infiltration of the adjacent wall or oe 
formity due to pengastnc inflammation Perforalion info an adjoimog 
viscus with fixation in sclerosed tissues not only results in a cojatan 
deformity but in one which is unchanged bv medical treatment Cica 
tnzation may leave a stiffened unchanging indented segment sot'** 
lating neoplasm and partially distinguished from it only when ther® 
are radiating folds 

I\DJRECr SIOS 

Location of the iNicljc —A typical rounded projection from the ver 
tiral nnrtion of die lesser curvature that is from the incisura angu ans 


By contrast, a luche on the bonzontal portion of the lesser cursahire 
should be regarded as suspicious of neoplasm even thou^ its appe^ 
ance is benign Statistics vaiy but most authors agree that the niche 
in this portion is much more often malignant than benign 
mgly, benign ulcers m this area frequently are not demonstrated > 

^ Ul«ra about the cardia and the subcardiac area as well as those 
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on the antet^ior and postenor walls, aie also more often malignant than 
benigpi but the difference in fieguency is not sufficient to be of value 
m considering the individual case By contrast, ulcer ou tiie greater 
curvature w a/most always malignaftt, while a true pylonc ulcer is 
likely to be benign 

Sixe oi the CtatetH-The statement often made that an ulcer larger 
than three centimeters in diameter is malignant is erroneous Large 
ulcers often are benign However, the large ulcer which is shallow, 
irregular m outline or trnngular m shape should be regarded with 
suspicion It js Tiote\\Orthy that, not infrequently, a tiny niche may 
represent the erosion of a small cancer Crater size, therefore, is of no 
value iQ differential diagnosis 

Oeptli of Crater-— The ulcer niche which projects svell bejond the 
normal position of tlie lesspr curvature is hVely to be benign, the 
bulk of the niahgnant mche is generally wjtliin the gastnc contour 
Tlie perforated ulcer is likely lo be benign and difierentiaiion from 
malignant ulcer is not dilBcult because the perforated malignant ulcer 
is usually associated with frank roentgen signs of carcinoma 
Spaatic I’ifciioinena —A single deep mcisure is somewhat more 
often associated unth benign ulcer Antral spasm secondary to an 
ulcer oathc vertical portion of the lesser Curvature has already been 
referred to Tiie coiitraction waves opposite a malignant ulcer are 
usually shallow, bioad and irregular They are usually multiple 

Vssociatcil Lesions —The demonstration of a de&mte duodenal 
ulcer with a niche makes tlie presence of imhgnant gastnc ulcer 
unlikely These lesions occur togetJicr rarely However, the comci- 
dcnce of benign ulcer and neoplasm independently m the same 
stomach is not rare (^anus) 

The rate of gastric emptying is of no lalue m differential diagnosis 
CllA^GE IN THE ArPEARANCE OF THE MCHE 

Rapid increase in size js usually a sign of malignant ulcer except 
when tile mclie is located on the \crhcal portion of the lesser curva- 
ture Here, according to Cutmaim, it is the slowly progressing lesion 
which IS to be regarded with suspicion On tlie other hand, Berg points 
out that as a benign ulcer shnnks, there is the possibility that the 
niche may temporarily ap()car larger 

Persistent or progressive inegulantv m outline also is to be regarded 
as suspicious of neoplasm, parhcularly when Uiis has occurred m 
spite of active Uierap) These signs should be souglit especially on 
(ne pjionc side of tfie niche ^ 
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The effect of acliv e ulcer therapy on the size of a niche is of utmost 
importance in differential diagnosis ^Vhether a malignant ulcer caa 
heal IS disputed Certainly it is at best a rare occmrence On the other 
hand healing may he simulated roentgenologically when the niche 
IS partly filled with debris or blood clot Progressne dnninution in size 
followed by complete disappearance is charactenstic of a ben gn 
lesion and this sequence must hue occurred before the diagnosis of 
benign ulcer can be made wtih certainty Many ulcers which gne 
the roentgen appearance of calloused lesions respond to therapy since 
much of the change may be due to edema When therapy is actne 
regression should be demonstrable in tlirce to four weeks and doubt 
ful cases should be rc-cxamined it this intenal 
Ordinanl *' ' 

10 size and 
voKcmcnt 

a slight change in details but ihit part which is ngid and ulcerated 
remains unchanged except to progress slowly 
It follows therefore that in ulcer which shows no regressionon active 
therapy while it may he benign and calloused, must be regarded ai 
suggestive of neoplasm It is this t>pe of case which is or Jmanly 
subjected to resection if there are no clinical cootraiodicabons partly 
to cure a recalcitrant ulcer partly to remove a possible oeoplasnu 
Disappearance of clinical symptoms but persistence of the niche 
present a diagnostic difficulty A niclie oo the vertical portion of the 
lesser curvature wluch tends to regress is usually safely kept under 
observation Lesions elsewhere particularly when there is no tendency 
to regression must be considered as suspicious of malignancy 

susnunr 

The roentgen examination often does not provide an unequivocal 
differentiation between benign and malignant ulcer The clianges 
around an infiamed or calloused benign ulcer may simulate neoplastic 
infiltration However the more extensive rigid and constant the 
changes are the more one is suspicious of cancer When the niche 
projects from a rigid indentabon or depression into the gastnc con 
tour malignant ulcer must be suspected Only ulcers on the vertical 
portion of the lesser curvature may be temporized with and possibly 
some which show radiation of mucosal folds towards the niche The 
latter is more frequently a sign of benign ulcer 
When the clmical and roentgen findings along with esophagoscopy 
or gastroscopy fad to provide a defimte diagnosis only the course of 
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the disease during actu e ulcer therapy can provide tlie information 
required for tlie proper treatment of the patient 
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MALIGNArcr DEGENERATION OF CHRONIC BENIGN 
GASTRIC ULCER 

Sa>iuel H Kixiv, M D , FACS* 

The problem of the possible etiolo^cal relationship beRveen chrome 
j - , ln,.r Trifl nremoma is of more than academic interest, 


degeneration to form the so called ulcer carcinoma, a.*. 

a few who view most ulcerating lesions of the stomach with grave 
concern and advocate prompt surgical treatment as a routine prophyl 
ictic measure 


i^CIDE^C£ 

Cotnpiehcusive surveys of the literature^ ® * have found a wide 
sanation in the reported frequency of malignant change m chronic 
callous ulcer based on pathologic studies \Vhile the stabsbcal figures 
included extremes between zero and 90 per cent, those of the majonty 
of authors showed an incidence of less than ID per cent, with an 
iv erage of about 2 to S per cent 

Clinical obsenations also provide data of considerable interest 
Gastroenterologists of wide experience,^ * ® after following large num 
bers of gastric ulcer patients for years, have noted very few, if any, 
uistances of verified secondary carcinomatous development Based on 
clinical experience and a cnlical review of the literature, one authonly'' 
concluded that ciremoma of the stomach ind peptic ulcer are dis 
tinct diseases, and that cancer probably does not occur any more 
often in a gastnc ulcer than should be anticipated in the population 
IS a whole However, cases haveheen encountered in which carcinoma 
developed at a sufficiently later date following gastroenterostomy for 
supposedly benign gastnc ulcer to warrant the assumpbon that the 
original lesion was benign and had subsequently undergone neoplastic 
degeneration * ® 
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Mount Sinai I to pital New yoit, Cit> 
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, , **'THOLOCIC CONSIDERATIONS 

' ulcerated IZZIT. that a partculai 
ulcer Jt js weJI Inni ongwated in a preuously benign peptic 
wi that u/ceratiOQ of a primary mahgnant growth 




L 


Tig 142 A Photograph of an ulcerated gastric Jesion belipsed to be « 
>emgn chronic pepbc ulcer wl„th maUgnant change has occurred Note the 
l>p.cal form of chronic callous ulcer P imheates the proumal side of the sped 


B Photograph of longitudmaJ section of the ulcer Note the osethanguiS 
supenor Lp and the sloping dwial margin of the ulcer The arrow points to the 
shaiply demarcated muscu/ans turned up into the edge of the ulcer 

(Figures 142-148 reproduced through the ourtesy of the Amencan Medical 
AssociaPon Press ) 


may produce the gross and microscopic appearance typical of chronic 
callous ulcer* a » i" » « «» (Figs 142-146) Botli benign or malig 
nant ulcer may be round osal or eccentric m contour with smooth 
margins, a steep, oserhangmg superior edge and a gradually sloping 


Fig Hi— Low power photomicrograph ol » section lalea horn the hlocV 
shown >n Fig 142, B Arrow a points to localized area of carcinoma at the distal 
edge of Uie ulcer, arrow b indicates llie fusion of tlie mosculans mucosae and 
mwscuUrvs ptopna, and c maiV.s the charactemtwj callous ulcer hase, vti whidi 
the muscularis has been completely destroyed 
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dutol border u cJiaractenslic in pninai^ bemgn ulcer,* secoudai) 
pcpbc ulceration of a caronoma ina> also completelj destro> the 
segment of musculans in the ulcer floor, and the shaipl) demarcated 
ends of the muscle lajer then turn upuard into the ulcer nurgm. 
E\ en the approumation or fusion of the musculans mucosae and m-s- 
culans propna in the edge of the ulcer, thought to be pathognomomc 



Rg li5—A Photograph of an ulcerated caicinonia. Note the tipical grorf 
appearance of chronic pepUc ulcer P indicatcr the proumal side of the rpecimen- 
B Photograph of longitudinal section of the ul^rated camnoroa. Note sinu* 
Lmt> to the section ui Fig t-12, BLN indicates inetastaUcallv inioKed I'Wpl 
node 

of primary bemgn uloerabon” may be observed in obnoush prunarv 
carcinoma that has undergone peptic ulcerabon * 

In view of the frequent close sinulanty between pnmar> callous 
ulcer and ulcerated gastnc cancer and the lack of an> specific ana 
tomic feature which would indicate the pre-eastence of a faenicn 
lesion, an unequivocal pathologic diagnosis of “ulcerorcinoma" is 
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possible only in Uie few mses vshich 

ttna ® “ ’* These conditions require that ( 1) The lesion e\lnbit the 
clnracteristic patliologic features of chrome pepUc ulcer, (2) Uie 
miliimant pioccss be localized to a n-irrmvly circumscribed 'iien oi 
Uie ulcer inargiii, (3) the ulcer base be free of cancer or at least 
only slightly inBltratcd adjacent to the focus of origin of die neoplastic 
CTOw-th Obviously, this ideal picture may be observed only when 
the lesion is evaiiimpd in Us earliest phase of deielopment (Fip 142 
143 144) In later stages, overgrowth of llie priniarj ulcer by oar 
cinonia renders the diagnosis evttenicly difficult or impossible 



tig HQ-CoiiipOMtc relief dnwing showing the Uidc dxsUihuUoa of tlie car 
Cinomatour inhluaiion represented by tlia stippling 


Great care must be exercised u» the pathologic inteiprctaUon of 
the btiiifii cilluhr at>pisni and hettrolopia so often seen m Uie mu 
cous incmbruK. of iiiptic ukir margins m order to avoid aij errone 
ous conclusion that iiulignant diangt has taken jilace 
Two fiirUur sources ot error must also he borne in nund Ulcer and 
carcinoma iija> occur independently m Uio same stomach jo close 
apprOMiinlioii to each oilier and b> tlieir progressive growUi finally 
meet thus ert aling the ilhistoii of a carcinoma ansing in the margwi 
of 3 cliromc benign ulcer* »> « « AnoUicr source of confusion is the 
{xjssibihl) that i primary new qrowUi may undergo total or almost 
coniplctc destruction leaving but Irltle, if any. carcinomatous 
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Fig 14S — Cotnoposite relief J/awiog slowing tlie “nng form" carcinoma d*" 
pitted in Fig 147 Tlie bate of the ukei exhibits only \ery sligl t caremotnatou* 
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DEGENERATION OF BENIGN GASTRIC ULCER 
SO that what little remains can be found only after careful microscopic 
search This mechanism may explain the eiolution of the 

ring form carcinoma which consists of a cancer free typical peptic 
ulcer base surrounded by a circle of residual carcinoma ** On the 
other hand a similar “nng" neoplasm mav ha\e its origin in a primary 
peptic ulcer in whose maigins carcioomatous degeneration has oc 
curred in Simultaneous mulbcentiic foci^^ (Figs 147 148) 

CLIMCAL C0^S1DERAT10^S 

As lias been empliasized there are no reliable criteria e\ en after 
the most careful clinical study of the indwidual case by which one 
can be sure tliat early cancerous changes Iia\e taken place in an ap 
paiently benign gastric ulcei 

A long chnical history cannot be utilized as m indicabon of pre 
existent ulcer any nioie than a short history is conclusue evidence of 
malignant disease^ Many cases of gastric cancer present long ante 
cedent histones of digestive complaints suggestive of ulcer* but 
one should not overlook the fact lint conditions other than ulcer may 
pioduce similar symptoms eg functional gastrointestinal disturb 
aiiccs gallbladder disease hiatus herma chronic gastritis and others 
Scirrhous carcinoma may produce an illness of several years dura 
tion * ® so called “chronic” carcinoma in contradistinction to the 
acute” form has also been described 
In reviewing the relative accuiacy of various methods employed 
in the differential diagnosis of pumary and malignant gastric ulcer * 
It was found that the diagnosis was correct in a larger percentage of 
vases when it was based ou the histamine gastric analysis * than when 
any otlier single method was relied upon It has been conclusively 
demonstrated that a benign ulcer with achlorhydria is very unusual * 
Oil the other hand it is well known tliat ulcerating neoplasms are 
not infrcquentl) associated with a nonnal or high acidity^ * 

Due to the high degree of accuracy of the roentgen and gaslroscopic 
examinations in trained hands and tlic aid afforded by the gastric 
analysis llie clinician is fortunately confronted with but a relatively 
small number of cases in which the final judgment of the benign or 
malignant nature of tlic gastne lesion must await the report of micro 
scopic examination of tlie resected stomacli 

MEUICVL \ERSLa &LRCICAL TREATMENT OF LNCOVtPUCATED 
CHROMC CVSTRIC ULCER 

Gastric resection would certainly seem to be indicated m patients 
presenUng an ulcerated gastne lesion situated in tlie anlnim and 
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associated with the detemunatton of Jow or absent free hydrocUonc 
acid in the gastric secretions Other cases witli cqimocal chemiai 
rocntgcnographic and gaslroscopic findings are desening of a penod 
of observation under medical treatment before being considered for 
surgery If under an adequate medical regimen over a penod of t\io 
or three weeks die patient CApcricnces httJe or no clinical improve 
ment or the gastric defect fails to show a decrease in size when 
viewed in the roentgen and gastroscopic examinations mabgoaac)' 
should be suspected and operation delayed no longer “ Ilo'vever if 


cal treatment ** but may relapse at i later date One should therefore 
not be satisfied until complete ind permanent healing has been dem 
onstrated 

III the long run it is felt that the best interests of most pabents vvitb 
uncompbeated gastric ulcer will probably be served if tJiey are treated 
conservatively reserving surgery for tJiose whose symptoms prove m 
tractable to s&ict medical care or who develop a change m the char 
acter of their clinical picture or suspiaous alteration in the size w 
appearance of the lesion 

One must not lose sight of die fact that even in the hands of e» 
perienced surgeons gastric resecUon is not vvitliout an apprccable 
mortality Based on forty six reports in the literature the oicrogC 
tality of gastrectomy for peptic ulcer was found to be 68 per cent 
However this figure is probably excessive having been considerably 
reduced in recent years by imjirovcd operative tcchnic and the use 
of better preoperatne preparation improved anesdiesia cliemother 
apy and blood transfusions Nevertheless even witJi a mortality rate 
following gastric resection of only 2 or 3 per cent which approxunates 
the generally accepted inadcnce of mabgnint diange in chronic gas 
trie ulcer routine prophylactic gastric resection would probably 
save no more lives from secondary malignant degeneration than would 
be lost because of the mortality associated vvitli the operative pro 

cedure Furthermore very few patients with ulcerated carcinomas of 

the stomach even when operated upon as soon as they present theiu 
selves are eventually cured by any of tlie operative procedures pres 
ently employed ^ 

glUIOMRY 

The incidence of malignant change in chronic peptic ulcer of the 
stomach iS probably about 2 to 5 per cent As yef there are no known 
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cntena by which such neoplashc tiaTisfoKnation may be clinically 
diagnosed with certainty 

That carcinoma has de\ eloped m a simple ulcer may be proved 
only if the lesion can he studied pathologically in its earliest stages 
of esolubon Even then, tlie \ahdity of the strictest cntena employed 
may be open to cnticism In advanced “ulcer carcmoma it is not 
possible to demonsb'ate histologicany that chronic benign pepUc ulcer 
was tile precursor of the malignant growth 

Secondarily ulcerated carcmoma may exhibit m every detail the 
gross and microscopic features characteristic of simple peptic ulcer 
Fortunately present methods of chmcil diagnosis enable the physi 
cian to differentiate accurately bcUvecn benign and malignant ulcers 
of the stomach m the majority of cases 
In equivocal cases it is felt tliat nn initial trial of medical therapy 
IS indicated, surgery to be recommended if the suspicion of malig 
nancy be confinned by failure of tlie lesion to respond to an adequate 
regimen Patients must be maintained under close surveillance how 
ever since carcinoiriT may at times exhibit temporary clinical roent 
Kcnographic and gistroscopic improvement under medical treatment 
only to undergo subsequent exacerbation 
There is insufficient evidence to warrant t lecommendation of 
routine surgical treitnient of uncomplicated chronic gastnc ulcer as 
prophylaxis agunst possible secondary malignant degeneration 
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COEMSTIISG ULCER AIND CANCER OF THE STOM VCII 
Hahry Yabnis M D • 


The presence of a ben gn ulcer and an mdepeodent carcinoma in 
the same stomach is an unusual occuntnce Tlie following tliiee cases 
were admitted to tlie Gastric Surgical Service of the Mount Simi 
llosp tal within tl ree years 


Case I F M a Puerto Rican mate aged 55 >ears vjs admitted January 
13 1941 For t o >ears 1 c 1 ad been subject to allacls ol 1 It upper quadrant 
a n bei. n ng s on after neab and P«s t ng for t o hours At tl e onset tl e 
I a n recurred once weclly dunng tl e four montlis preceding adm ss on the pa n 
as more frequent and se ere and as assoc ated tli abdo ninal distention and 

0 t ng Tl e 0 tus as ne er bloody or foul Bowel nw> emrnts ere regular 
a d 1 c I a d an occas onal tarry stool Anorex a as iiw ked and he lost 45 
lounds Fftee jc-irs pre ously he lad tecc ed mira enous and intramuscular 

nj ctions and ten years before U s adn s on he as ? osp tabzed for an e tensi e 
b late al pncun on a At tl at time tl c blood Wassem ann vas negative and 1 e 1 ad 
(l>sc t e complaints 

rl ) al 0 a auon re caled a poo ly iMuiished male presenting o dence 
f a k d e gl t lo 8 Tl 0 1 eort lungs and blood pressure vere norn al Tl e 
aldo n was soft o mast as palpated In tie rgl t axilla a him lyt^Ph node 
was paliatrd Tl s os bops cd and re ealed oo ex dence of tumor cells The 

1 n cal tl I ress on as tlut th s patient \ as suffer ng from a gostne mal gnancy 

Fx at OR ol tl e blood re ealed ^ per cent he noglob n 3 SOO 000 er} thro 
>te 0000 leuko )te$ di 4o per cent poljTOorpl onuclear leukocytes 43 per 
ctnt 1) jlocjtcs g per cent monocytes and 3 per cent eos nophib The stool 
0 ta ned occult blood Castre a alysis after tie Rclifuss test meal re ealed a 
f re ac (1 ty of JO and a total acd ly of 58 Tl e blood Wsaseimaan was wgaU e 
Tl e blood cl lor des cie 5G0 mg per 100 cc. and the carbon dionde comb n ng 
|o er Was 1 solunes per 100 cc 

Roe ge e an nat on of the sto ach after a bar um meal re ealed complete 
tent o of the bauum at tl e six hour observation. 71 e aninin) was incompletely 
uahz d due to n a ked retent on of food The duodenal bulb was not visualized 
Tl e X ra> appeara ce s ggc ted complete pylonc obstruction due to an organ c 
»c 0 Tl c exact local on of d e Irs on and h^her t -as benign of malignant 
xuld not be detrm nod fron this esarnmation (Fg 149) 

Castroscop c exan nat on of tl e stomach re ealed an ulcer about 2 cn wide 
on l! e Ic set curvature at tl e angujans The margin of the ulcer was sharply 
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dilimittxl and Uicre were a few rugae radiating directly to the edge. Tliu apPM' 
anM was t>-pical of a benign liealing ulcer Peristalsis was absent and the dbUl 
hall of the antrum was not \-tsualized. 


I 



fig 149— P> lone carcinoma causing complete gastnc retention and benign ulcer 
at tbc re entraot angle 

The patient was treated wtb antispasmodics daily gastnc lavagis aud 
intravenous blood and fluids lie gamed 6 pounds but bis gastric retention stiU 
exceeded 500 cc so that surgical ezploratioa was performed Laparotomy 
sealed a large mobile pylonc neoplasm adherent to the pancreas and at the 
re-entrant angle there was a tlucLeiung wlith subsequently proved to be the 
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CX)EXIsro«G ULCER AND CANCER OF STOMAQI 

itjr of a healed ulcer A subtotal gastrectomy and gastrojejunostoiny wlh the aid 
of a Murphy button were perforrocd Patliotegic cKamination of the stomach 
,tstaWd an uketated cauUSowet mass m the pylonc region This tumor encircled 
Ihe enUte pylorus and imaded the stomach wall completely Numerous enlaiged 
lymph nodes were found in the attached omentum On the lesser cunature at 
the re entrant angle was a shallow ulcer Five centimeters of normal muctyus 
membrane separated the ulcer from the prepylonc carcinoma The pathologic 
diagnosis was uifiltratmg adenocarcinoma ol the stomach with metastat^ involve- 
went of die gastnc lymph nodes and a tdiiomc peptic benign ulcer where m 
tumor cells were seen The patient faded to report one year later to the follow-up 
chnic and presumably died 

Commetvf —The anorexia, vomiting, wei^t loss and cachexia pro 
duced a clinical picture suggestive of malignancy This diagnosis was 
suppoited by tlie anemia, hj-poacidity and blood m stool Gastnc 
X rays revealed an almost complete pylonc obstruction, the nature of 
which could not he definitely determined Gastroscopy revealed a 
benign healing ulcer Despite daJy laiages, a higli degree of gastnc 
retention persisted, and surgical mtervenhon was necessary 

Case II —L P , a wlute man aged 94 yean, was admitted September SO, 1943 
(ot one year lie tiod noticed bunuog epigastnc pom recumng with hunger and 
relieied by food The pain became progressiiely worse and frequently radiated 


and he lost 15 pounds in su months He had undergone a right hermophuty 
fourteen years preiiously Chest i ray disclosed a healed bilateral apical tuber- 
culosis 

Physical exanunation teiealed a weQ developed Italian male and was essen 
tally negative except for a recurrent uguinal heriua Examinatioa of the blood 
re'ealcd 93 per cent hemoglobin. 5,100000 erythrocytes and 7900 leuhocyles 
with 63 per cent polymorphonuclear leuVocytes, 33 per cent lymphocytes, and 
2 per cent monocytes Tlic guaiac test of the stoob was negative Castnc analysis 
after the Rchfuss lest meal revealed a free acidity of 56 and a total acidity of 70 
The blood thlondcs were OlO mg per 100 cc and the carbon dioxide combining 
I'dWcr was 60 volumes per 100 cc 

Gastrointestinal exanunatxm by means of a banum meal performed before he 
• iitered the ho^pIial revealed a dilated stomach with a Urge ulcer crater on the 
lesser curvature of the body above the re-entrant angle There was also a rather 
constant narrowing of the prepyloric region. The roentgen appearance suggested 
a bomgn gastric ulcer and the antral deformity was interpreted as due to spasm 
Tlicre was a 30 per cent residue ai the six hour observation {Fig 150) 

Gastroscopy revealed an ulcer about 2S cm. wide on the lesser curvature just 
prosunal to die anguUris, The ulcer margin was sharp but reddened. On the 
of th^eonpus near this ulcer there was a sumUr superfcul ulcer 
I W'as markedly reddened, edematous 


•Ixvut 5 mm wide The enure gastric n 
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^ansluwnt uudate PensUha was slugpsh aod ,;,pe«d to 

uWahoiTw^l Tf e gastroscopu; impression was active beruga gastnc 

Ulceration witli severe superficial gastntu 



Uecause of the gastritis and f^tnc reUntion the pit cut was treated widi 
daily lavages for two weeks and then subfecKtl to exploration On tie oS^t 
b<.{Qte opeiation tf e gastnc retention was “00 tc Laparotomy re caled a distimt 
tfickening at tie reentrant angle and adbesons around the p>Ioru5 and dote 
den ni T1 e enl re gastnc wall was tl clened nticj riemat « 7h s th Vm f? 
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was most pronounced m the prepyloric region but the serosa here appca^ 
normal A subtotal gastrectomy and jejunoswmy for alimentation were peiionned 
Pathologic examination rcicaled a leddened gastnc mucosa covered wlh 
bloodstained mucus Kn ulcer measuring I S cm in diameter was found straddlmg 
the lesser curvature at the re entrant angle On the posterior wall near this uiwt 
was a stellate scar The mucosa was freely movable evconvhere except for ttie 
region 1 5 cru proximal to the p>lorus Here the mucosa was fixed, firm and pre- 
sented a serpiginous elevation which encircled the pylorus Ihe ulcers were 
separated from the carcinoma by 6 cm of normal mueosa The pathologic diag 
iiosis was infiltrating adenocarcinoma of die prep>lortw and chiotuc peptic ulcer 
of Uie lesser curvature Ko invoKed lymph nodes were found This patient was 
vyanptom free when seen in May, 1946 

CoHiniciif —Despite the advanced age of the patient, tlie clinical 
ispccU favored a benign lesion The normal blood picture, hyper- 
acidity and absence of blood in the stool were consistent with this 
diagnosis Roentgen studies revealed a large dilated stomach with a 
benign ulcer at Uve uicisura angul-vris There was a prepyloric defect 
and a 30 per cent siv hour residue Tliese were explained as due to 
reflex antral spasm Gastroscopically, multiple gastnc ulcers and a 
severe superficial gastritis vveio observed On intensive ulcer therapj 
including lav ages, the retention rose from COO cc to 700 cc and opera 
tioa was necessary 


Case 111—11 B a while man aged 58 >«ars, was admitted on November 
22 1948 Dghr yeacs ptcMoudy he had tecvincnt epiS^Vric pua which was 
tnated ttitli dirt and iwcnty four daily injections The pain disappeared after 
(wo montlis and he was relatively asimptomatic until eishtecn months before Uus 
admission Then the epigastric pam recurred almost daily for three months He 
Was again sjiiiptoin free until two weeKs before he was admitted The pain 
recurred two to three hours pouprandially and was promptly relieved by food 
lie had one episode of nausea and vonnimg associated with the pain diinng 
the hit recurrence His appetite was poor and he lost 9 pounds. The bowels were 
tegular and there was no rectai bleeding Ph>'Sical examination revealed a well 
noimshed male and a firm bmph node was palpated m the left anlla This was 
biopsied and showed no Involvement by tumor The heart and lungs were aonaal 
Tlicre was a sense of resistance la (be nght epigastnum but no definite mass was 
palpated Examination of the blood mraled 84 per cent hemoglobin, 11500 
leuVoc^tes with 83 per cent polymoipboiwclear JeuVooVes 13 per cent binpho- 
c>tcs 2 per cent inonoc)lcs and 2 per f«nt eosiaophils The guaiac test of the 
stooU was negatwe Gastnc anab-stt after a Hehfuss test meal revealed a free 
and of 16 and a total acid of 40 


Roentgen cxaminaUon of the Utmach a/ter a baxtum awaj performed befor 
he entered the hospital revealed a shallow projrrtioo from (he lesser curvatur 
at the region of tl.e re-entrant angle There was a slight uregulanty of the lesse 
^tvahire po each side of this ufceratioa, which measured 24 cm. in diametei 
^posile the Utter on the greater curvature and postenor vvaU of the corpui 
ihfte was a tlhng defect about 3 m wide. In the center of this defect was 
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projection, apparently an ulcer crater (Fig 151) There was no residue at da 
SIX hour obsersalion. 

Gastroscopy rescaled a large ulcerattag lesion on lie postenor «all adjoimnj 
the lesser curvature The edges appeared everted and the distal nurgin ssas at 
.mgulins Because of the marVed fnabdity and bleeding of the tssue on 

I 

f 



'ig 151 "Ulcerated in£Jtrabng carcinoma on greater curvature and shallow he- 
Dign ulcer at re-entrant angle 

ostenor wall, the upper lunits of the ulcer were not vuuahzed The gastroscop’o 
Tipressiou was that the lesion svos a Urge carcinomatous ulcer 

At operation the stomach was found to be Uie seat of a carcinomatous 
Icerahon on the greater curvature, and a disbnct lesion on the lesser curvature 
pposite this which was also suspected as being a careinoma Btcause of the ertent 




/ 
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of the r^TM-ntma aad the exteoM^'c mVol»«iient cf the lesser corvatnre 
oodes to the caidu, a total gastrectoiDy with esophagojejunostomF and kJ«ios- 
tomy for ahmentatioa was performed. The pabeot made an uneventful recoiery 
and was discharged from the hospital on the thirty thud pcstopexame da) 

The resected speameu consisted of the entire stomach from pjlorus to caidia 
and m the region of the greater eurvaUire 10 cm. prcminal to the p) loros there 
uas a flat tumor 3 cm. wide Its surface presented small uregular ulcera 
Lons On section the tumor tissue showed stieal'y mflltraLon into the mus cul a n s. 
Opposite this on the lesser cunature there was a separate ulcer with a gra)ish 
white base and a Arm, slightly raised edge There was an area of normal mucosa 
measurmg 3 between the ulcer and the cancer The attached lesser and 


Fig 15_-Totally resected stoma^ with large pepLc ulcer and infiltrabne scir 
rams caicmoaia. ^ 

greater omenU contained numerous nodes with irregular whibsh v 

suggested gross ifl>ol>-ement by tumor The patholoac diacnont ci ^ 

sanlious carcinoma with msohement of IhTmstnc h-mnr^ mfiltmtiug 
il fomc pcpLc ulcer (Fig. 132) ^ » ^2e 

j * regular diet and worled hard for two sears k 

died suddeal) Cause cf death was of o ^ ^ ^ 

mescnlenc thrombosis secondary to torsion about an adh^S ^ 

ammatioa resealed no esidenoe of laetasiases. Postmortem ex 




hauby yabxis 


™ '»'d'‘^ « ‘l" 

iJte lejstr cunalwc 77^ **^*'^" “'' “djoiwni 

tnguhns TJccautc of i/.e ^ ,t nurian at Uis 

of Iho Uoh,U,y „J l|.=d«8 of *0 te «, ft, 



posicnor wall, the upper Um/ts of die iikir wire not vjiuaJJetd ti 
impression was that die Icsioa was a large casiinomalotu ulcer 
At operation die stomach was found to be the scat of 
ulceiaUoti on die greater curvature and a distinct Jesioij on 
opposite d^ wluch Was also suspected as betog a carcinoma Because*|>yth^'^*j 
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SUMMARY 

1 Peptic ulcers above the masura aogularis may cause mild degree 
of gastric retenbon 

2 Gastric retention exceeding 50 per cent of the mgested barium 
meal should suggest a benign or malignant pre- or poslpylonc lesion 

3 Persistent gastric retention should not be attributed to an ulcer 
at a distance from the pylorus, parbcularly when healing of the ulcer 
IS observed 

4 Pepbc ulcers m tlie body of tlie stomacli may heal in the presence 
of a malignant growth causing pylonc obstruction 

5 When the clinical picture is atypical the presence of a benign 
gasbic ulcer should not preclude search for an independent carcinoma 
which does not originate m the ulcer 
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sibiljly oI a longstanding peptic ulcer ITie recent u eight loss and 
anorexia^ however, were suggestive of malignancy The laboratory 
findings %\eie equivocal The blood picture was normal and the stools 
were guaiac negative, but there was a hypoacidity Both sray and 
gastroscopic studies suggested malignancy 

DJSCUSSIOV 

Two cases presented liere were associated with the clinical picture 
of typical malignancy and the third appeared to have a beni^ ulcer 
The laboratory findings were consistent witJi tliese diagnoses except 
in the third case in which blood was absent from the stools In both 
of the cases with pyJonc obstructions there was no alkalemia. 

Antral spasm secondary to ulceration above the incisura anguJans 
may cause mild degrees of gastric retention Uowe\er, high grade 
pylonc obstruction, causing su liour residues exceeding 50 per cent 
of the ingested banum meal, must be due to a pylonc or juxfapylonc 
lesion In the first case the complete pylonc obstruction could not 
be attributed to the hcahng ulcer at tlie angulans In the second 
case the gastric retention wliicli persisted despite the healing of bodi 
corponc gastric ulcers should suggest tliercfore an associated beugn 
or malignant juxtapylone lesion It is well to remember that m about 
8 per cent of cases gastnc ulcers are associated with duodenal ulcers 
Resected specimen of the first case revealed the scar of a healed 
ulcer In the second case the larger ulcer decreased to one-half its 
former size and the smaller ulcer healed despite the presence of a 
prepyloric carcinoma Tlus is in contrast to the observation of BoeXus 
who noted the absence of healing of ulcers distant from the pylorus 
wheo there was a persistent or liigli grade p)lonc stenosis In the 
third case when die ulcer and the carcinoma were m the liody of the 
stomach, no healing of tlie large pepbe ulcer was observed 
Gastroscopically a small benign ulcer was discovered in the first 
case The prepyloric region was not visualized because the pylorus 
was fixed to the posterior abdominal wall by an adheient carcinoma 
In the second case multiple benign ulcers and a severe gastritis were 
observed The marled edema, producing a swollen boggy mucosa 
was sufficient to mask any mucosal abnormality caused by the mfil 
trating neoplasm The gastroscopist m the third case noted a large 
ulcer with an uregular margin, ciTOncously suggesting a carcmomalous 
ulcer In addition, the presence of a typical infiltrating neoplasm only 
3 cm away produced the gastroscopic picture of an extensive mahg 
nancy with ulceration. 


PEPTIC ULCER AS A PSYCH050SIATIC DISEASE 
Bubbill B Crohn, M D , F A C P * 


Since the awakening of medicine, the reacbon of nervous systems 
of the human body to psychic disturbance has been recognized 
Nervous vomiting, diarrhea, spastic constipation, flatulence, heartburn, 
all as a result of sustamed emotional conflict, hav e long been accepted 
But that continued psychic strain could actually produce, in a viscus, 
an organic, pathologic process, what we today regard as a psjehoso 
mabc disease, is, if not a modern concept, certainly a recently accepted 
fact 

ETIOLOGY OF PEPTIC ULCER 


The actual cause of peptic ulcer has never been understood The 
V agus nerv e system has been early implicated by Rokitansky, Eppmger 
and Hess with their theory of vagotonia stressed the relationship be 
tween vagal stimuli and gastromtestmal disturbances Von Bergmann 
oilered tlie hypothesis of the origin of ulcer m spasmodic contractions 
of the afferent vessels of die muscular wall of the stomach But of all 
the anoeot and discarded theories of the etiology of ulcer no one of 
them seemed to make sense until the observations of Schifl, of Claude 
Bernard and of Crown S^quard, who associated experimental lesions 
of the optic thalamus of animals with sequential gastnc lesions such 
as gastiomalaaa and perforation 

Aseoaation bclvteea Oram Lesions and Peptic Ulcers.— To the 
modem generation it was Harvey Cushings publication in 1932 of the 
association between brain lesions, particularly cerebellar tumor and 
abscess, and peptic ulcers tliat first focused attention on ulcer as a 
consequence of orgaiuc cerebral processes Cushing concluded with 
the statement that there is strong evidence which suggests the presence 
m the dienccphalon of a parasympathetic center Further and later 
studies by anatomists and pb)siologists established the fact that from 
the hjpodialamus and tuber cinereum fibers were related throu^i 
the midbrain and medulla, tlie vagal nuclei, thence by way of the 
vagi to tile gastnc wall 

Beattie* has demonstrated that stimulation of the h>potha]amu!> 
causes both increased pcnstalsis and increased secretion within the 
stomach (cipcnmental) Others* have shown an inhibition of tone 


CoUfge of Phjiiaiia and Siwseons, Gituiabu Uni 
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PEPTIC ULCER AS A PSYCHOSOMATIC DISEASE 
BuBRiLL B Croiin, M D , F A C P * 


Since the awaheniag of medicine, the reaction of nervous systems 
of the human body to psychic disturbance has been recognized 
Nervous vomiting, diarrhea, spasUc cooshpation, flatulence, heirtbum, 
all as a result of sustamed emotional conflict, have long been accepted 
But that continued psychic strain could actually produce, in a viscus, 
an organic, pathologic process, what we today regard as a psychoso 
matic disease, is, if not a modem concept, certainly a recently accepted 
fact 

ETIOLOGY OF PEPTIC ULCER 


The actual cause of pepbc ulcer has never been understood The 
vagus nerve system has been early impbeated by Rokitansky, Eppinger 
and Hess with their theory of vagotonia stressed the relatjonslup be- 
tween vagal stimuli and gastroiniestmal disturbances Von Bergmann 
offered the hypothesis of Uie origm of ulcer m spasmodic contractions 
of the afferent vessels of tlie muscular wall of the stomach But of all 
the ancient and discarded tlieoties of the etiology of ulcer no one of 
them seemed to make sense until the observations of Schiff of Claude 
Bernard and of Brown Sequard, who associated experimental lesions 
of the optic thalamus of animals with sequential gastnc lesions such 
as gastromalacia and perforation 

Aesociatioii betMeea Drain Lesions and Peptic Ulcers.— To the 
modem generation it was Harvey Cushing’s publication m 1932 of the 
association between brain lesions, particularly cerebellar tumor and 
abscess, and peptic ulcers that fint focused attention on ulcer as a 
consequence of orgoiuc cerebral processes Cushing concluded with 
the statenvent that there is strong evidence which suggests die presence 
in the diencephaloii of a parasympathetic center Further and later 
Studies by anatonusts and physiologists estabbslied the fact that from 
the h)potlialamus and tuber cmcreum flbers were relayed througli 
the midfarain and medulh, the vagal nuclei thence by way of the 
'agi to tile gastnc wall 

Beattie* has demonstrated tliat sbmulatioii of tlje hypothalamus 
causes both increased pcnstalsis and increased secretion within the 
stomach (expenmental) Others'* have shown an inhibibon of tone 
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and penstabu following iiypotbalaxnic stimulatioo, thus proi-mg a 
direct relationship between midbrain, parasjwpatbetic nervous sjs- 
tem and the viscera Keller* has demonstrated eitreme congestion, 
even hemorrhage of the ^stne mucosa following expenmental in- 
)unes of the midbrain of dogs, .Xfucosal ulcerations resulted when 
the same experiment was performed on monieys (Hoff and Sheehan^) 

The relabonship of tlie midbrain and hypothalamus to the vagi and 
to the viscera having been expennientally established, the question 
arose as to what, in the human, would furnish such an excessne 
stimulus to the hypothalamus as to produce organic disease Beau 
mont® with his wonderfully apt subject, Alexis St Sfartin, could stud) 
and convincingly manifest universal changes of color and secretion 
within the stomach as the result of emotions, including anger, as 
could Carlson with bis analogous sub/ert 

Paycbosomatic Theory.— More recently IVoIf and Wolff* have bad 
a unique opportunity to correlate data which might support the psj' 
chosomabc Aeory of the causation of peptic ulcer In their gastrosto* 
mized man they could study oo the exposed gastric mucosa the 
changes produced by emotional tensions Secretory, vascular and 
motor changes weie correlated with p$>cluc disturbances At fames 
following resentment and anxiety or hosltbly the gastnc mucosa would 
become red and engorged, the mucosal folds tlucb and turgid, and 
even small bleeding points and erosions were produced by moderate 
trauma 

The concept of ulcer as a trophoneurosis is furthered b>' such an 
interesting observatioo as that of ^foo^ten ' A young man, diviPg 
stmek his bead and sustained a fracture of tlie fifth and sixth cervical 
vertebrae He lived seventeen days and died, not directly of his spinal 
laceration but from the fatal hemorrhage of a duodenal ulcer The 
cerebral stimulus to die disomntation of the s)inpatliefic control has 
been represented by such writers as Franz Alexander Moschcowitz, 
Draper and others The psychic constitution and the anatomic sub- 
strate build up to a spare ifam man overanxious, oveumhitious, one 
assuming to cany too much responsibility, a product of the ever 
tense social, mduslnal and technocratic advances of the tunes react 
mg upon a constitutionally exposed sympathetic nervous system 

If th'^ theory of ulcer as a p^chosomafac manifestation be correct, 
then ulcer should increase dunng penods of tension and frustration 
in human life and should be a reflection of eras lO civilization of civil 
war and international strife The fact of the matter is tJiat ulcer is 
prevalent in the turbulent period of adolescence. iv lemarfably repre- 
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sented in liighly emotional persons, particularly professional classes, 
and has apparently increased with Ae modernization of industry and 
the increased tempo of life Ulcer during the recent war became a 
problem of greatest significance not only in the armed forces but in 
the civilian population as well BoA Ae incidence of ulcer and of its 
complications, parbcularly hemorrhage, apparently increased follow- 
ing Ae outbreak of World War II, are said to hav e increased in Eng 
land following Ae Dunkirk retreat, and became a problem of first 
magmtude in our own selecbve service, our aimy ind navy, and in 
the highly anxious and emotional avil population during the trying 
cnses of recent events 

The personal lives of most adolescents and adults today are likely 
to be a succession of tensions, frustrations, emotional struggles, do- 
mestic and family problems In no field of medicine are Acre to be 
found a greater number of neurotics, psychoneurotics and sufferers 
from functional Asturbances Aan m Ae realm of Ae gastromtestinal 
tract, and yet only 5 or at most 10 per cent develop or have de 
veloped peptic ulcers The * factor which determines the 5 per cent 
who are to suffer from active ulcer has not been discovered It is not 
acid in Ae gastnc secretions alone, for it is presumed Aat m young 
life all men and women have free acid in Aeir gastric secrehons, the 
exceptions are only a small number That inAviduals wiA ulcer have 
a constitutional factor which is unique and characteristic in contradis* 
imction to Ae control popuKtion, as claimed by Ae Aeones of 
Draper Kretschmer and Moschcowitz, is hardly tenable and cannot 
be sustained in ever>day practice Therefore, given the psychic factor, 
Ae h)poAalamic disturbance of control, Ae vagal irritation, Ae acid 
gastnc secretion plus Ae unknown i factor, in 5 per cent of Ae 
populabon peptic ulcer occurs This stdl does not prove Aat Ae 
psjchic conflict produced the somatic Asease, except m uiAviduals 
preconditioned to ulcer 

EXAMPLES OF ULCER RECURRENCE INITIATED BY ANXIETY 
If m theory Ae ps) Aosomatic etiology of ulcer falls entirely short 
of proof, in clinical practice one storAng fact emerges, namely, the 
penoAc recurrences of peptic ulcer are most frequently mibated by 
an anxiety state In a quiescent and presumably healed ulcer, a fn^t, 
a protracted anxiety or a penod of mental strife will often be Ae 
cause of an ulcer recurrence Let us take from everyday cUnical prac- 
ce some of Ae examples Aat clearly demonstrate such an occur- 
rence 
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toms 1’^™ f^ee of duodenal ulrer s>Tnp. 

?°"’ nixlitary service immediately $be suffered 
^ I The father of a boy had been 

ZZ,Z 5M! '"f . years svhcn bis son was inducted into 

cv-mnr ^ e*^t of the Philippine campaign immediately ulcer 
^mptoms recurred An old man heard the homfying details of the 
massacre of his family in a concentration camp m Germany dajs 
later ulcer s>mptoms reappeared 
An emobonal individual svho had apparently been healed of his 
wcer s>-mpfoms for years \vas the subject of a terri/ying hold up there 
vas rccuirence immediately This same anxious man sustained a recur 
rente o is u cer each tune during the ninth month of his wifes preg 
nancies ^ ^ 


ivoman fifty years of age was for ten months under the anxious 
*. !v” ° her father suffering \vjth a carcinomatous cachexia 

in a ew days of the fathers death there occurred the onset of 
active ulcer symptoms After control uiduced irnprosement recur 
rence was created by die serious and simultaneous illnesses of her 
VO chilchen Agam she lapsed into a recurrence which terminated 
sudden death of her husband of coronary thrombosis 
The sequence of cveijfs in the life Jmfory of a lawyer is most in 
^ctue In July 1944 im uoroamed daughter became pregnant 
This was followed by a forced marriage and a subsequent abortion 
Within one month the onset of epigastric pam relieved by milk and 
food was noted Four weeks later a sudden perforahon of a duodena! 
u cer confirmed by operabon dosed an eight weeks course of agra 
vabon anxiety ulcer pain peifomlion and emergency operation 
A perfec-tly well woman at the termination of war hosbhties sod 
denly found herself the bead of an artificalJy enlarged family Each 
of the two sons in law upon discharge from the army moved in on 
her hnn? nf»^ '' t- augliters and four 

breommg home- 


t — upon uie life history of peptic ulcer \ 

man whose ulcer had been healed for years undertook after the 
cessation of war to reestablish fais business associations m Europe 
He found everything in discord m Prance his business attempts in 
Belgium were frustrated the food was bad hts reception by his for 
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met associates was cold and his plans, undertaken at great cost and 
effort, came to naught Two days after his arrival home by plane he 
had a sudden gross and serious recurrence 
Another individual who had been well for j ears had a hemorrhage 
from an ulcer two weeks after the death of a mother to whom he had 
been dearly de\oted 

A successful lawjer was forced to relinquish his court appearances 
because every lime he was called upon to try a complicated case m 
court, his services were terminated by a gastric hemorrhage from 
his otherwise latent ulcer 

SUM5URY AND CONCLUSIONS 

The foregoing example^ illustrating the recurrence of ulcer symp 
toms of hemorrhage and even of perforation immediately following 
seiere psychic trauma, seem to indicate that psyche and soma are 
herein closely related in time and in sequence Tlie recurrence of 
symptoms in a latent ulcer seems to create a better example of a 
psychosomatic disease than the original occurrence 
If ulcer IS a ps>chosomatic disease, then its cure should be sus* 
ceptible to psychoanalysis to psychic suggestion and control to seda 
tiles and to mental rest Unfortunately the ulcer once established is 
often a Frankenstein and becomes out of hand and beyond control by 
such obiious, simple measures A patient who will dter his way of 
life, limit his ambitions, control his emotions, adopt complacency and 
equanimity will help to establish the cure of his ulcer By the same 
token one «ho is unwilling to know himself and unable to control 
lumself emotionally and mentally defeats his cure and remains a 
refractory subject for whom permanent relief can rarely be \ouch 
safed or insured For such an indiTidual, surgery, particularly subtotal 
resection of the stomach with its resultant anacidity, is the obvious 
and most satisfactory cure But if anaadity be not achie>ed by such a 
resection, then a gastrojejunal ulcer may be expected and does occur 
in a small percentage of cases 

At this pomt the situation seems about to be saved by the pro 
cedure of Dragstedt,® a step which consists of the resection of both 
nerve trunks above the diaphn^gm This nperaiinD .has Ixeim 
Performed often enougli in recent years by a sufficiently diversified 
group of workers to assure a cure m pracbee of recurrent mar 
guial ulcers By ehmmabng the psychic phase of gasbiC secretion, by 
induang a relabve anacidity, certamly m the earlier periods of the 
iwstdigestive secretory activity, a cure is motivated Dragstedt and 
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many other workers ha\e pracbcxd the same procedure oi bdalerd 
suprapbxemc vagotomy for the cure of primary gastnc and duo- 
denal ulcer If such a cure can be activated by the elunmation of the 
psychic phase of gastnc sccrcbon then here we have at hand another 
evidence of ulcer as a psychosomatic disease For by this procedure 
the tract— psyche, midbrain vagus, stomach— is cut in its thoraac 
pathway, the psychic upheaval, the hypothalamic disturbance is teu 
tralized in its effects upon gastnc secretum, mobility and vascularity 
by the cission of the parasyrnpalhebc earners Ulcer as a psychoso- 
matic manifestation ceases to exist and the ulcer heals 
If the future of bilateral vagotomy is as revvaiding as the present 
IS promising then not only will a great step jn advance have been 
made in the cunng and healing of ulcer but also the thesis of ulcer 
as a psychosomatic disease will have been fortified 
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GASTROJEJUNOCOUC FISTUIA 
Percy Kuncenstun, M D , C S * 
Gastrojejunocouc fistula iS a complication of gastroenterostomy 
more senous and life threatening than the original lesion for which 
the procedure was employed Spontaneous communications between 
the stomach, colon and small bowel as the result of caranomatous 
imolvement of these viscera, tuberculosis, pyogenic infection and 
foreign body penetration are very rarely encountered although such 
instances are recorded In contradistmction. marginal or jejunal ulcer 
ahon with secondary in\asion of Uie colonic wall and perforation into 
its lumen IS not infrequently seen m all large surgical clinics following 
gastroenterostomy In almost all instances the onginal operation of 
gastroenterostomy was performed for duodenal ulcer This corresponds 
with our own experience Tlie eiglit cases fumishmg the basis of this 
report were operated upon originally for duodenal ulcer Only a few 
cases are recorded m which fistula resulted folloiving a short circuiting 
procedure for gastric ulcer Two factors may account for tins variance 
Tlie acid values in gastric ulcer are notoriously lower than in cor- 
responding lesions of the duodenum The second factor is the rela- 
tively much longer time that gistrcciomy has been employed as 
the procedure of choice m the surgical management of gastric ulcer 
Iiiciilcncc.--It IS difficult to estimate accurately the frequency of 
gastrojejunocolic fistula Ransom' repoued eight cases with fistula in 
a series of forty seven with marginal or jejunal ulcer operated upon 
in a ten year period, an incidence of 17 per cent We have treated a 
similar number surgically out of a total of forty four with stomal 
ulceration admitted to tlic gastric surgical service of the Mount Swai 
Hospital during a tiurtcen year period It will be appreciated that ap- 
proximately one patient out of si* wlio develops an anastomotic ulcer 
is exposed to the added comphcation of colonic involvement Further 
evidence Uiat gastrojejunocolic fistula is not uncommon is the rela- 
livcly large number of cases reported by Judd^ from the Mayo Clinic 
and by Marshall* from the Laliey Clmic. 

«Vgc and Sex —It is of interest to note that in our own expenence all 
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cases occurred in males This corresponds to the findings of otheis 
In a senes of fifty two gastrojejiinocolic fistulas reported by Judd* all 
were males but one The youngest in our group was 37 the oldest ® 
Three pabents were m the fourth one m the fifth, three in the sixth 
and one in the seventh decades of hfe The hterature records cases of 
fistula in pabents as young as a> and as old as 72 

Type of Previous Operation —In all our cases a postenor gastro- 
enterostomy had previously been performed In one case— the only 
fatality in this senes— a second gastroenterostomy was performed in 
another hospital for sjTnpfoms suggesting marginal ulcer with bemor 
rhage ISo case has been encountered in which partial gastrectomy 
was the primary procedure This rnay be accounted for by the fact 
that for the past ten years we haxe been employing an anterior tyP^ 
of gastrojejunal anastomosis which effectively removes a possible an 
astomobc ulcer from intimate relabonship to the mesocolon and colon 
with eventual perforabon into the latter 

Time Interval betucen Primary Oireralion and fistula —This sub- 
ject poses many interesting problems because of the extreme variance 
that occurs between the original operabon and the development of 
symptoms referable to the gastrocolic fistula In two pabents symp* 
toms commenced twenty seven and thirty years after the gastro* 
enterostomy The shortest time interval was two years In the vast 
majority of cases symptoms of recurrent ulcer were manifest for a 
considerable period of time before perforation into the colon was 
evident 

Syaaploms —Diarrhea —This symptom was outstanding and the 
symptom that influenced the patient to >eeh surgical therapy It oc- 
curred in all pabents It was surpnsmg to find how long these pabents 
earned on before entering the hospital The shortest period of char 
rhea was of three months duiabon as opposed to the longest which 
persisted for two years The number of bowel movements was van 
able usually between six and twenty a day Tlie consistency and char 
acter of the stools varied also In some tliey were described as 
“foamy ” m others w atery Efforts to ixintrol the diarrhea w ere for the 
most part ineffectual The quesboi) of whether the diarrhea is the 
result of the direct empty mg of gastnc contents mto the colon through 
the fistula as evidenced by particles of undigested food in tbe feces 
or whether it is due to small mtesdnal untatne hypennobhty is of 
interest amical and x ray evidence would give some credence (o the 
latter hypothesis In O"® pabenf there was x ray evidence of only a 
jejuQOCohc communication Diarrhea was oevertlieless present 
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Feud Eructations and VomtUng-This symptom \vzs as constant 
and as disturbing as was the diarrhea in all but one pahent In this 
case the barium enema showed a fistulous tract between tlie colon 
and leiunum wiUiout evidences of a direct gastrocolic opening Vom- 
iting was not as constant a feature It occurred in hvo cases and was 
described as foul and fecal * in character 
Pam —Pam was a very variable and mconstant symptom A careful 
history usually elicited the periodic pam of a jejunal ulcer occurring 
m cycles vvitli cvaccrhations and improvement^ especially when treated 
with bed rest and a strict ulcer regimen With the onset of diarrhea 
the pam seemed to abate and on adnusstan to the hospital was not 
outstanding It is difficult to understand why this should occur in 
the presence of a large mfiammalory process unless it can be ex- 
plained on the grounds of an absence of penetrabon into tlie mesen 
tery of the small bowel, which vve have found to be persistently asso 
ciatcd with pain of tlie severest cliaracter 
Loss of Weight— Tins was present in all ouj cises Tlie greatest 
loss m vvciglit was 40 pounds m one pabent, the least 10 pounds The 
average loss was 20 pounds, m spite of an unimpaired appetite and 
a liberal diet in mast cases 

Physical Fimliiig8.-Locof — The local findings are usually meager 
Tenderness on abdonunvl palpation is found m a small percentage 
of patients with the maximum point of sensihvity to the left of the 
umbilicus at i point on the level of the umbilicus Slight protecbve 
abdominal spasm is soincbmes found but true abdominal rigidity was 
not present m any case No mass could be palpated through tlie ab- 
dominal wall altliougli at operation a lumefacbon the size of an 
orange was present ui two cases 

General— The patient appears chronically ill There is evidence of 
marked weight loss and inanibon Tlie shin is dry and scaly and the 
normal lulcgumcntary elasticity is absent The facial expression is not 
unlike (hat m a pabent vviUi acute dysentery The eyes are sunken and 
die tongue dry and furred The tongue is often glazed, cherry red, 
presenting lingual evidence of a marked degree of vitamin deficiency 
Hcmoconccntralion because of fluid loss masks an anemia which re- 
veals itself upon restoration of flmds A low grade temperature is not 
uncommon 

uiwraiory Findings.-In the mam, gastnc secretory studies re 
vcalcd lower free and total acid values tlian ordinarily found in 
primarv due^uial ulcer In one pabent there were SO free and I2S 
mtal units of acid present Blood proteins w ere uniformly low In bvo 
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patients the values ^vefe reduced to d 2 gm per 100 cc Blood chlo- 
rides were diminished and the carbon dioxide combining power of 
the blood \\as elevated because of loss of chlorides through the colon 
or because of \omiting Gastric retenbon was not marked, although 
vomiting was frequent and was thought to be caused by the irritating 
action of the colonic contents No studies on blood vitamins were 



carried out In one pabent with preoperativc tetany there was a 
marked diminution in blood calcium In four patients Dieth>Jenc blue 
introduced into tlie rectum was promptly recovered dirough an in 
dwelling gastric tube 

X*ray Eicammation —In two cases x ray (Figs 153 and 154 ) re 
sealed a communicabon between Oie colon and jejunum rather than 
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betweea the stomach and colon In one case no fistula could be seen 
on X ray In all the others the banum entered the stomach promptly 
when given by enema In one case a jejunal penetration was diag« 
nosed In the others there was no mention of a separate jejunal 
ulcer Howes er, the jejunum bordermg on the anastomosis was irn 
table and irregular 





pklcly outlined following banum enema. 
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may be seen on tie mesocolon or mesentery of the lejuna] loop Tie 
mesenteries may be shrunken as the result of much acatnzation Not 
infrequently tins combined pathological mvoliement gives nse to a 
large inflammatory tumefacbon, consisting of colon and jejunum with 
their accompanjing mesenteries In some of our cases the mass was 



fist sized Numerous adhesions of the omentum to the abdominal wall 
and of the stomach to the vindei soilace of the Irver me piescot The 
original duodenal ulcer is cicatrized and healed unless the gastro- 
enterostomy has ceased to function Gmzburg and \fage' drew atten 
tion to the fact that only in a few instances does a gasfrocnferosfom) 
fall to bring about healing of a duodenal ulcer 
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TREATSIENT 

Prophylaxis.-Before discussing therapy m gastrojejunocoUc fistula, 
emphasis should be directed to its pre%enhon It has been aptly 
stated that recurrent ulcer m or about the stoma is “man made We 
behese that the operation of choice for duodenal ulcer is gastrectomy 
with resecUon well above the re entrant an^e of the stomach and 
bejond the pylorus in an effort to produce an anacidily We be 
liese that an anterior anastomosis will circumsent the possibility of 
a colonic fistula should an anaslomobc ulcer super\ene in a small 
percentage of patients who still secrete acid A recurrent ulcer wiOi 
out intim-ile relabonship to the mesocolon is technically much easier 
to deal With An occasional gastroenterostomy will ha\ e to be done 
in the old, poor nsh patient The openmg in the transverse mesocolon 
should be made as far away from the colon as the anatomical pattern 
of this structure will permit 

Preoperaine Preparation.— In no group of patients is intensive 
preoperafive preparation more necessary and important for a success 
ful outcome The metabolic disturbances attendant upon obstruction, 
deh>dration avitaminosis and anemia have been recounted The loss 
of gastric secretion througli the fistula results in various degrees of 
alValosis and h>pocltIorcmia Guides to adequate preparation are 
furnished by repeated observations of the blood urea, blood chlorides, 
scium proteins and the carbon dioxide combinuig power of the blood 
The eshmated loss of approximately six liters of fluids excreted nor- 
mally In the upper intestinal tract and reabsorbed m the ileum and 
colon but which in the presence of a gastrocolic fistula is “side 
tracked,” emphasizes the preoperative preparation problem 
Anemia should be rectified by icpealed transfusions until the hemo 
globin level has been raised to within normal limits We have found 
that hemoglobin values should be verified constantly inasmuch as the 
effects of transfusions are transitory until well m the postoperative 
period Inasmuch as absorption from the gastrointesbnal tract is inter- 
fered with, vilimins must be administered hypodermically in an 
effort to correct the deficiency Thiamine chloride (0 65 gm ) and 
100 mg. of nicotinic acid are admimslered daily along with large doses 
of ascorbic acid Plasma protems are supplied m the form of paren- 
tcrally administered hydrolysed casein (amigens) The importance of 
a low plasma protein level parbcularly as this disturbance affects bs 
sue edema and gastric emptying time has been sbessed by Ravdin* 
and his coworkers Plasma infusions are used m addibon to the 
amino-acids to raise die depleted blood proteins To supply the 
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depleted blood chlorides 1500 ca of physiological salt soluboa is ad 
ministered daily along with a similar amount of 5 per cent ^ucose id 
disblled water Tlie amount of sodium chloride excreted daily in the 
unne is a good index of chlonde balance. It has been substantiated 
that a unnary excretion of 3 gm of sodium chloride is consistent with 
a positive chlonde balance CoUer* has recommended that for each 
100 mg per 100 cc the plasma cldondes need to be raised in order 
to reach the normal 560 mg per 100 cc, the patient should be given 
0 5 gm of sodium chlonde per tg of body « eiglit 
Every effort should be made to nd the stomach of its foul, retained 
secrebons This is best accomplished by repeated gastric lavages fol 
lowed by the use of the indwelling gastnc tube through which 
nourishment and antacid medication may be introduced by the con 
hnuous dnp method Since the advent of the nonabsorbable sulfas 
(sulfasuxidine and sulfathaladinc) vie have been admimsfenog thtw 
in an effort to reduce the bacterial content of the colon Every effort 
should be made to dimmish the frequent, watery bowel movements 
Bismuth compounds and opium have been used for this purpose 
^Vhe 2 l the blood calcium level is • 
should be empIo)cd We have fo 
for adequate preparation for opcr«ov., •» a 


by Lemmon^ has been used in most of our cases fielaxation 
smoothness of respiratory movement is of paramount necessity Inc 
anesthesia is by nature of the operation a lengthy one and the intr^ 
duedon of the anesthetic agent as required m various phases of the 
Operation, as for duodenal closure and high gastric section, where 
relaxation is particularly required facilitates and expedites the opera 
live procedure More recently we have used intratracheal anesthesia 
with curare Either method expertly administered will prove satis 
factory Supportive therapy throughout the course of the operation m 
the form of a continuous intravenous dnp supplemented by blood 
transfusions as blood pressure dclerrainafions indicate is essential to 
counteract shock and loss of Wood 

Choice of Operation -The indication for operative treatment m 

castroieiunocokc « ab^Iute -n.e pnme »™<!crabc,„ « to 

abolish the fistulous connection sntb tlic colon Ttieorclicall} optt 
UOT should entnil disconnection nnd restoration o/ tlie structures n 
voivcd in the fistulous cnninnnucalion (stomach, colon and jejonum) 
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While gastric resectioQ is ordinarily desirable at the time of the 
operation for the repair of the fistula it is not always feasible or safe 
{Fig 156) The marked inflammatory induration and inflammatory 
esudate surrounding the colon and jejunum does not always permit 
of safe separation and suture of these structures Postoperative 
onitis, due to peritoneal contamination at the time of operation but 
more frequently due to the insecurity of sutures placed in indurated 
tissues with subsequent leakage, was the main factor in a liigh opera 
tive mortality Before recognition of tliese factors Pfeiffer® quotes 
operative mortahties ranging between 25 and 63 per cent Procedures 



to reduce this moitahtj were proposed by Schnmger® who advocated 
leaving the jejunal ulceration even tliough Uie colon were involved 
resecting the stomach except for a cuff around the old stoma from 
which the mucous membrane was removed and the musculans and 
peritoneal coats approvimatcd Allen‘® suggested an asephe method 
of restonng normal stomach and mtestinal continuity Division of the 
stomach above the mflammatory tumor wntli performance of an ante 
nor gastroenterostomy using a loop of jejunum distal to the previous 
anastomosis was suggested as a means of “short cucuiting” tlie fistula 
lrcUnunar> jcjunoslomy as a means of restoring fluid balance and 
piaang the lesion at rest has been favored by some \Ve have not 
a op ed tins procedure m cases of jsistrojejimocolic fistula nUhough 
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Colp aid Drackennan” have emphasiaed its value and haie empIo,eJ 
Jt as part ot the operative procediue 

hmite^to procedures as at present emplojed are 

1 Heseciton of tlie fidulom tract with restoration of normal gastro- 
in estinal contmuitij Hus procedure is advocated where the uiflam 
matory process is extensive and it is deemed unwise to prolong the 
operation by adding a gastnc reseebon It can only be einpIo}ed if 
the pylorus is patent It has been done in bio cases in this senes One 
patient was exceedingly obese and it was felt unwise to subject the 
patient to the added nsic of resection It was realized that the duodenal 
ulcer would become reactivated. TJiis was actually the case and the 
pabent returned one jear later with p>loric obstruction A sucressful 
reseebon was then earned out The oilier pabent was a 69 jear old 
man m exceedingly poor condition 

\ •tfomac/i and fistulous tract ^Vhene\e^ feasible this 

IS the procedure of choice and it was earned out successfully in five 
pabents 

3 Stoge operations Pfeiffer* and Kent first advocated a diversionary 
colostomy in the ascending colon We have emplo>cd this method m 
three cases— bvo in cornbuiaboo vvith procedure Ko 2— with grabf) 
ing results In both cases there was marled improvement foUowanj 
the colostomy In one patient belching of foul gas stopped there was 
a significant gam in weight, and at operabon for the cure of the fistula 
three months later the fistula was found spontaneously closed bahey*® 
and Marshall also recommend tliat the operabon be done in stages 
The first procedure is div isioo of the terminal ileum with performance 
of an ileosigmoidostomy At fbe second operabon the entire colon is 
resected be>ond the fistula along with (he stomach The jejunum is 
dealt with as indicated M e have not used this procedure in any of 
ouj ases We have not felt tliat preiiminaiy cecostomy would be 
sufficiently diversionary if a staged procedure were planned nor have 
we added it m those cases m whicli a single operative procedure 
was used 

Operative Tcawic —The abdomen is ojKincd dirougli a midhnc 
incision extending from the ensi/orm to the umbilicus \Vhere the X ray 
shows a fistula far to the left (near the splenic flexure of the colon) a 
transverse incision in the left upper porbon of the abdomen is recom 
mended Adhesions of the omentum to the antenor abdominal wall 
are divided and the stomach is separated from the under surface of 
the liver The stomach and colon are lifted out of the abdomen and 
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Ihe extent and intensity of the igfl a mm atory and indurated mass 
appraised It is best to ha\e a preconceited plan of procedure ^d 
the one that has served us best is proceeded with as follows The 
finger bluntly penetrates the gastrohepatic ligament along the lesser 
curvature of the stomach thereby effecting an entry into the lesser 
peritoneal cavity behind the stomach abote the site of the previous 
gastroenterostomy This procedure wdl delineate a free area between 
the colon and the greater curvature of the stomach (gastrocolic liga 
ment) This ligament is bluntly separated and ligated It would per 
haps be easier to divide the stomach proximal to the lesion at this 
stage and turning it to the right, to develop the structures entering the 
anastomosis with the posterior aspect completely in view, but this 
would entail the addition of gastrectomy before it is completely es 
tablishcd whether such an extensive procedure should be done at 
one time 


After the gastrocolic ligament is divided the upper leaf of the 
mesocolon is separated from the stomach with great care exercised 
for the preservation of the middle cobc artery Dissecting above and 
below the colon a finger can usually effect an entry into the meso- 
colon surrounding the site of anastomosis which is separated as com 
pletely as possible before Uie site of fistulous communication is en 
tered Once the colon is entered the opening is dealt with immedi 
ately to avoid contamination of the operatise field A clamp is placed 
abo\e the stoma before the jejunum is cut away to present spillage 
of gastric contents and the jejunal loops identified and mobilized pre 


paratory to reconstruction If done in one stage a typical gastric re 
section IS added Tlie duodenum will usually be found to be the seat 
of scar tissue as the result of a healed lesion The opemng m the ineso 
colon is closed and an anterior end to side gastrojejunostomy (Hof 
incister) completes the procedure A jejunal loop distal to the site of 
jejunal reconstruction is selected TIus loop should be as short as the 
anatomical situation permits A complementary jejunostomy of the 
\\Uzel or Kader t>iie which u brought out Uirough a small stab 
woun IS added when it is feared tJiat postoperaLve atony may ensue 
Jejunum — Rcconstruchon of the jejunum (Fig 
lo7) may be simple or extremely complicated and difficult Where 
*1 marginal and not much of the jejunal wall is m 

Nolvcd, a simple closure of the jejunal openmg m t^^o lajers can be 
rcauuj clfcctcd In die presence of a short afferent loop wadi a deep 
K-nc ati^ or perforation into Uic root of die mesentery close to the 
ossa at Trcitz jejunal reconslrucUon offers a difficult problem The 


PCBCY ^X^^CE^STE^^ 

]es]Qa here is jejunal sathei than marginal and the tissue mdi 
and fnabihty extreme End to end suture is harardous It n 
necessary to mobilize the third portion of duodenum and e 
t/osure of jejunum after transfemng it behind the mesentery 
small bowel After dosmg the distal jejunum a rdabiely safe s 
side duodenojejunostamy « then petfoimed. Where the aiferer 

^ PuriSE STjUNc CLttstffte jj TaA>*\T»E Lineah Sm 




in Eifo-ro-sso AsAno\ioiis 


IV Sms-TO-swE AsAiiOM°^ 



V DuOoCNOjijwosTOinr 

Ftg 157 '-Same of cbe methods of je/uoal repair med la Uiu senes of car 


ts of suffiaent length an end to end or end to side anastomosis is d 
In performing an end lo-end or plasbc reconstruction of the jejui 
it IS essential that there be no eochroachment upon the lumen 
ocularly when gastrectomy is performed, as m e have seen leaVage f 
ibe duodenal stump as the result of back pressure when the jejui 
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mosis was performed four times, end to side jejunojejunostomy once 
and plastic reconstruction twice 

Management of Cohn (Fig 158) -TTie opening in the colon is 
usually surrounded by inflammatory tissue which is excised to permit 
introduction of sutures in relatnely oonrial tissue As a rule, tlie open 
ing can be simply closed in a transverse direction using interrupted 



I Small Defect Puuse stiunc Closure 



II Linear Defect Transverse Suture 



Fig 15S.-McUiods of repair of coloiuc defect as used 


this senes of cases 


sutures without compromise of the bowel lumen In one case the 
csion was so large as to require a resection of the msoKed bowel In 
case no unmediate anastomosis was earned out. The two hmbs 
o« colon were exteriorized. 

indwelling gastric tube is connected 
uebon apparatus and is renuned at the end of forty^ight hours 
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After this, the tube is passed at night to insure against gastnc reten- 
bon ^Vhen jejunostomy is done a continuous dnp of a speaally pre- 
pared aliment is introduced by the dnp method. Fuid balance is as- 
sured by a conbnuous intravenous dnp and plasma and whole blood 
are supplied as required Efforts are made to get the patient out of 
bed early to insure adequate dtaphragmabc excursions Excessne 
bronchial secrebons are broncdioscopically a^irated and the patient 
is encouraged to expectorate We have used penicillin pre- and post 
operabvely and feel it has reduced the incidence and seventy of 
postoperabve pulmonary coinphcations 

SUMMARY AND CONC1.US10NS 

Our experiences with the management of gastrojejunocobc fistulas 
have been reviewed Wlieieas ideally, operation should aim to excise 
the fistula and reconstruct the parts along with gastrectomy, mA 
case must be evaluated individually In some, the general coodJ 
bon of the patient will contraindicate so lengthy a procedure Id 
others, the local condition because of its size and lofecDous potenb 
ality will warrant a staged procedure Eight cases are recapitulated 
In some the operation was completed m one stage In others, ascendml 
colostomy was done as a preliminary procedure There was one death 

Gastrojejunocolic fistula is a life threatening comphcabon of gas 
boenterostomy As opposed to ga$troje;unal ulcer which may respond 
to medical management the operative indication in the fonner « 
absolute The technical procedure is difiBcuJt and tune consuming 
The operabve mortalit> wluch was formerly extremely high can be 
kept low by adequate preoperative preparabon and the selection of 
a staged procedure Gastrectomy should be part of the operative 
procedure whenever feasible 

BRIEF RESUME OF ILLUSTIUTIV'E CASES 

C*«e I Large Gastrojejunocolic Folula NecessiIaUnff Resection of 
terse Colon Staged Procedure H S a man aged 39 enlered Mount Si^ 
Hospital with a history of noctvunal diarrhea toss of 20 pounds la weight anu 
belching of foul gas for a period of a rear and a half Tvso jears ago in anotlwr 
hospital a gastroenterostomy was performed for a duodenal ulcer Three monthi 


patient said that he was relieved of the malodorous gas One mooth 
later Uparotomj was perfoimed At operaboo an enonnoos jejunocolic fistula was 
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duconnecUd necessitating end suW« of the jejunum md because of the 

Urge colon defect wth sunoundmg mduiatam % sescctioa of the tiansv^e colon 
(Fig 159) Immediate end to end suture «as Owaght inadvisable and both loops 
Here brought into the wound as a temporary colostomy with the formation ot 
a spur Partial gastrectomy was carried oiA t’JSkwtd by a postenor end to end 
gastrojejunostomy (lIofmeistM) A postenoc anastomosis was necessitated ^cause 
of the temporary colostomy Pathological eiamination revealed the resected stem 
ach jejunum and colon with a large induraCed colonic fistula The patient recov 



A CAsrnojejuvosTOMT 
B OarreucTiW resection 
C Jejukojeiunostomt 
D Dvooenal closure 

l^ig 159 — Diagraromatie representation of the tjpe of repair tad gastrectomy 
perforated in this case 


eird from thu procedure uneventfully and both spurs were subseciuently crushed 
the colottomiei closed witliout inctdcnt 


tU»e II CBSlinjejunorolie Fufula v»jUi ItesioraUon of Ca»Irointe«tmal 
■®n Botlr FoKoHinK Aseemling Colostomy. SuLsequeni Castreeiomy for Ile- 
tom ^ C./fer-< Beaman aged 57. had a gastroenleros 

* duodenal ulcer twenty five years pnor to admission Nine 
Whs pnor to admission llie patient had watery slook, fecal eructations, anorexia 
itom* pounds. Mithylene blue enema was recovered from the 

was T * gastroeobc ajid jejunocobc fistula. There 

mar ed hjpoproteinenua. A prel un i n a i y ascending colostomy was per 
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formed This procedure djd not seem to influence or better the patients geoetal 
condition Subsequent operapon mealed the fistulas still acbie Because of the 
patients poor genera/ condiPon, the flstuJbiu openings «cre disconnected, the 
]e;unum, colon and stomach opCDings closed. A Uitzel jejunostoni)' ivas added 
for feeding purposes The duodenal nicer was loacbte One >ear later the paueot 
was readmitted with pain and e\idcnces of p^lorie obstruction At this tune a 
partial reseePoa of the stosiacli with anterior end to-side gasPojejunostomy (Hof 
mcisler) for an acute duodenal ulcer was performed Convalescence vvas iinevent 
ful The patient was discharged and has remained well 

Case 111. On».Siage Operaliun fur Caslro;e^unorolie Fi>iula — L E a man 
aged 53, had a posterior gastroenterostomy performed tl irty >ean ago for a 
duodenal ulcer During this interval the patient had interraittmt attacks if 
ulcer pain For two years prior to admission there was an intractable diairhca. 
Physical examination reveateil marled weiglit loss and foul breath Methjlene 
blue introduced into the rectum was rveovered from tie stomach prorrplly 
Xrays showed the column of banum to enter tlie stomach and small inlcstmfs 
from an area m the region of the splenic flexure (Fig 155) The patient was pre 
pared for operation by administration of i>arenlcral fluids and gastric lavage* 
and was given large doses of sulfasuxiduie Operation m one stage consisleo i” 
a leiunoplast), repairs of the colon and a partial gastrectomy with a termn^ 
hteral anterior (Ilofmeister) gasiroieiiinosloniy Tlie patient was discharged wel' 
eight da}s after operation 

Case IV. Aecending Colutlomy FoIIohciJ by Healing of the Cionie Fistul* 
Subsequent rariial (•a<lr«cloinr —A man, aged S3 was admitted with a hiSloO’ 
that three years befire he had a gastroenterostomy for a stenoving duadenaj 
ulcer Three months prior to thi< admission he began to have frequent 
movements accompmied bv belching of fecal smelling gas There was a if' 
pound loss in weight Barium enema revealed tlie presence of a gasPpeoue 
flstula An ascending colostoiny was performed Almost immediately die patient 


Barium by mouth did not enter the colon and banum enema rnereh showed an 
irregularity in the midcolon Operapon reveakd tie c< Ionic fistula healed Partial 
gastrectomy and jejunectomy vntb anterior gastrocnfeRisfomy (Hofmeistcr) were 
performed The colostomy vvas subsequently closed T5ie patient made a smoolli 
recovery He has remained well with a 23 pound we g) I gun 
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frommal extension and progression following 

OPERATIONS FOR REGIONAL ILEITIS 


Raij’ii Colp, M D , F a C S * 


Pboxim/o:. extensiOD, progression or recurrence of disease following 
surgical therapy m regional ileitis is not rare Tins may occur either 
after ileocolic resection in which the diseased ileuin is remo\ ed, or 
following ileocolostomy willi ileal division m which the mvolved 
bowel IS simply excluded Clinical evpenence has proved diat many 
of the recurrent sjTnptoms follow mg lieocolosiomy with exclusion for 
regional ileitis are due to an extension or progression ol die disease 
ui the proximal ileum ratlier than the persistence of the disease in the 
excluded bowel For, m many of tlie secondary explorations, m which 
the sidetracked ileum was inspected, the lesions in the bowel and 
mesentery had liealed unless ileosigmoidal fistulas were present 
As a matter of fact, while fibroplasia is seen generally m the early 
stages of Uio disease, followed later by fibrostenosis in the untreated 
cases, there seems to be a greater tendency for tliese uitestinal and 
mcscntcric lesions spontaneously to regress following exclusion Tliere 
IS little liXchhooJ. Uien, tliat tlic disease in the terminri] deum remains 
suificienlly actnc in most cases to act as a focus for extension along 
the mcscntcric lymphatics to the proximal ileum Wiat is e\en more 
signficant is Uie ^eatcr incidence of proximal recurrence in those 
cases m which tlie diseased terminal ileum has been resected Tlie 
mechanism of proximal recurrence following either ileocecal reseebon 
or lieocolosiomy xxilli exclusion appears similar It is most probable 
that tile loop of bowel selected for the anastomosis to the colon bar* 
Wed small mucosal or submucosal lesions whtcli escaped detcchon 
Therefore, tlicsc so-callcd slop areas xxere not completely excluded 
and a recurrence xxas present m the proximal ileum at the time of 
CDlcrocoIoslom) Tlicre may be occasional cxcepbons to Uiis, namely 
in those cases in whicli the proximal deal extension occurred sex era] 
>cm after ileocecal resection Here, tlie possibility exists that the 
u^own agint which caused the on^nal disease may again have 
become instrumental ux tb* stfoi- 

ftucc. 


• Ckacxl of Singer, , College of Pl,>?,ciaas and Surgeons. Coluoibu 

A«eoa/flg Surgroo, Xtoont Sixui IfospiUl, .Sew Xoti City 
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tofon wJZenT cSr 'T^ '“>”S “"“'y “■'< 

became loose m consist^r^^ J“‘* "='= Mlei The stools 

signs of mlenmltent mtestmj obsftTrt^ “ Comcideatally 

accompamed by abdoininil d occasionaDy obseiieA 

loss of weigh, Jd tTl t "■ ““ “■* '™““S 
ance of definite anemia ^ '> He “PPes' 

sioSyf ,e“r”''°° * Hsiended abdomen and oaa 

narromngSXr “"“""“y P'elmed a 

marked tba, a Pmsimal to die anastomosis, occasionally so 

Itanees^e atec^rf'™'’"/'™® “S" P™^"ecd In L 

and rareJv a nart I ^ aUcmatcd with dilated loops of intestine 

“sew Me se^e . ‘‘““'■p '“""H 

n these cases in whirh ® ^’y conservative medical fieatraeDf 

ray findings were nre symptoms, physical signs and posibse 

iselv diese nai i^ operadon was decided upon Anteopera 
eeessl satS, ‘ “ore prepared by a high protem diet andfc 
Iml "Hmms especially die B complex reinforced by the paien 
mlen^T “'■-o “hole bWd plS™ end 

le^s^f th^ °' “Ifalhalidme ssas presmbed 

™nd,n oonstdered to be of paramoinit 

b?ra, L s , He smaU boss el but die tip of the 

'rZe? ‘'^"“haung the disml from d,^ pron 


a stnetured small bowel inbmately adherent and densely attached 
the siOTOundmg viscera Postoperadvcly the Miller Abbott tube 
untamed intesbnal decompression 

Spmal imesthesia isos used almost raitmely The abdomen sias 
ilored toough a m,d left rectos muscle spl.ttoig mcsion Upon 
.rung the pentoneid casrty die Up of die Miller Abbot, tube uas 
mediately sought for id loeatiou seas a gmde for die proxunal 
sel Once onentalion had beca secured aud the local lesion hat 
n thoroughly mspected the quesUou of surgical procedure arose 
ce «e base neicr been commeed of the adiantage of ileoceca 
■cUon for terminal ileiUs except in selected eases sie ore sinularlj 
lOsed, in recurrences to resecUon of die diseased proximal ileum 
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FBOXIMAL EXTENSION ANP PBOCBESSJON ATTEB U-WTIS 

e>c?pt when an ileosigmoidostomy had been performed In a previous 
coniinunication we stated our preference for ileotransverse colostomv 
ratlier than ileosigmoidostomy with exclusion m opeiii\scpns fot tet- 
roitial ileilis This was adsnsed because il an extension oi lecwsence 
took place, ptoxitnal to the transverse colostomy, the diseased bowel 
coiild again be excluded by a second ileal division, approximately 
60 cm proximal to the last visible evidence of disease, provided that 
sulhcient small intestine remained to msurc adequate nutrition Ileo* 
colic continuity could be restored by an ileosigmonlostotny Tins 
method oilers a solution for n serious condition in which radical sur- 
gery may be extremely hazardous It may be tcehuicifly difficub \o 
separate the diseased ileum from the transverse colon and its adhe 
sions to Surrounding parts prior to resection Ileal division with a 
side to side isoperistaltic ileosigmoidostomy ebmioates roost of these 
difficulties 

Following (Ins operation the abdomen was closed without drainage, 
using continuous chromic catgut for peritoneum, interrupted wire 
for fascia, pincettes and siLt for Uie skm Small amounts of fimd were 
allowed by mouth almost immediately, but parenteral therapy was 
continued until the MiKcr Abbott tube was removed This was usually 
witWrawn on the foutth or fiftli day, or before, provided tlie abdomen 
was soft and not distended All patients experienced a smooth and 
univcntfiil postoperative course Tlie period of convalcsctmce was wA 
inarJ>ed by any unusual complication fn the beginning, bowel move- 
ments wore fairly frequent, but gradually two or three soft movements 
resulted 

'fany of tiie theoretic obfcclions voiced against pr:mafy entcroco- 
Imtomy with exclusion in regional iledis as the cause of immediate 
Jiicl late postoperative complications have never materialized The 
diitall) divided ileum has never blown out because of an obstruction 
i» tlie diseased bowel for following tlie diversion of die fecal current 
the iniJainmatory process subsided sufficiently to permit the free flow 
of iiitcsunal secretions into the large bowel Moreover, the possibility 
(lut the blind ascending and proximal parts of the transverse colon 
distended and filled with scybala has never been ob- 
vcAcd Tlie fear tliat (lie implantation of die proximal ileum into the 
si^id miglit lead to a persistent diarrhea has never been substan 
tialcd 111 fact, previous studies have noted no difference m bowel 
unction following eHhcr ileotransverse colostomy or ileosigmoidos- 
it has been demonstrated that the contents of the small bowel 
upon entering the colon first pass in a retrograde dirccbon for a dis- 
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(once evidently sufficient to allow the absoxpbve phenomena of the 
colon to take place This results in a semisohd or solid stool 
In a small senes of case^ and with a limited penod of follow up 
observations, to date no definite conclusoos as to the ultimate efficacy 
of this precedure can be drawn It may be stated, however, that no 
symptoms have dcvloped which possibly could be attributed to the 
presence of the isolated ileal loop attached to the transverse colon 
In one pabent who succumbed three years after a secondary ileosig 
moidoslomy with ileal division following a primary ileotransversc 
colostomy with ileal division for regional ileihs, postmortem study 
revealed that the excluded bond 27 cm in extent draining into the 
transverse colon had healed grossly and that the ileosigmoidostomy 
appeared normal This finding^ and others previously discussed, seen] 
to indicate that healing in ileilts invanahly occurs following exclusion, 
be it the terminal ileum or the proximal ileum in which extension, 
progresson or recurrence of the disease has taken place 
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MUCOCELE and MYXOGLOBULOSIS OF TUB APPENDIX 
David Muxeb. M D • 

When the peritoneal cavity u invaded w search of an inflamed 
appendu, the surgeon is not at all unlikely to find a variety oi une:i> 
pected situations It « aiiomatie that he should he familjor with die 
possibilities and technically equipped to deal with the problems prc- 
seated A paxtiaJ hst of the diverse condibons encountered includes 
adjacent pathological structures as diseases of the fallopian tubes and 
ovaries, cecal neoplasms, diverticula and carcinoma of the ascending 
colon, carcinoma and carcinoid of the appendix, mucocele of die ap* 
pcndix, and more remote lesions as gallbladder mflammalion, raptured 
peptic ulcer and the like Tlie following cases are presented to iHuS' 
frate tiio problems encountered in the management of mucocele of 
die appendix 

Mucocele of the appendix has been referred to variously m the 
literature as cystic disease, hytfrops, retention c>st and colloid cyst 
Tlicse descriptive terms ongmate from the appearance of the organ, 
«hidi IS found distended by an accumulaUDii of jelly hke material 
vvitliifl tile lumen 

MjxoglobuJosis Ttiers to the \ariety of mucocele in which smail 
globular bodii-s of condensed mucoid material are found embedded in 
the mam mass It is not knowm how or why ilie condensation takei 
place Possibly mild infection occurs with sufficient change m the pH 
to alter the colloidal stale of some of the protem material 
Mucocele is an unusual and unexpected finding at operabon At 
the Cook County Hospital from January, 1929 to January, 1937, 9180 
poitinortem examinations vvere made Only four instances of mucocele 
of the appendix vvere encountered. From July, 1923 to January’, 1937, 
appendices were removed at operabon, twenty-two were muco- 
cr)es* 

On rare occasions the distended organ ruptures or leaks and the 
gebUoous oufcnal becomes implanted m the pentoneal cavaty where 
farge masses may be fonned. In one instance the eobre greater omen- 
^ SD elderly man had become com erted into one large, parbally 

Sutpcal Semet! of Pr RJnli Colp, Moxmt Suut Hospital ^ew 

•AisuUat Vttrndinj Surffon. BdeLaiaa Hospital fomaly Actios Xdiunct 
aerprcij, Suui HospiUl 
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tance evjdeoUy su^cjent to allow the absorpbve pbeDomena of tEe 
colon to talkC place This results in a senusohd or solid stool- 
In a small senes of case^ and with a limited penod of follow up 
observations, to date no definite conclusons as to the ultimate efficacy 
of this precedure can be drawn It may be stated, howeier, that no 
symptoms have devloped which possibly could be altnbuted to the 
presence of the isolated deal loop attached to the trans\erse colon 
In one patient who succumbed three years after a secondaiy ileosig 
moidostomy with ileal division following a pninaiy ileotransverse 
colostomy with deal division for regional ileitis, postoorteia study 
revealed that the excluded bovvei 27 cm in extent draimag into the 
transverse colon had healed grossly and that the ileosigmoidostomy 
appeared normal This finding, and others previously discussed, seem 
to indicate that healing m deitis invanably occurs following exclusion, 
be it the terminal ilcum or the proximal ileum in which extension 
progresson or recurrence of the disease has taken place 
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aadrant mass, reexploration was eventually done at the Mount Sinai 
ospital disclosing mucocele of the appendix Here the appendix 
ad undoubtedly been the seat of severe infection Very hkely it had 
erforated and emptied into the abscess which was drained at the 
rst operation Having discharged its purulent contents the intrinsic 
ifection subsided The trauma was sufficient howe\ er to seal off the 
roximal end with the production of a mucocele 
in the Cook County senes* the ages of the patients \ iried from 1 
0 70 jears and were relatively evenly distributed There were seven 
een males and nme females 

There js no characteristic cJjnical feature which makes it possible 
o recognize this condition preoperatively Symptoms which bring 
the patient under observation are usually suggestive of a mild or re 
urrent attack of appendicitis Tlie patient may have some fever and 
the white blood count may or may not be elevated Abdominal signs 
are usually minimal and not often characteristic of marked peritoneal 
irritation In a few of the case reports a mass was said to be palpable 
through die abdominal wail in the right lower quadrant m the region 
of die cecum In several instances an evtnnsic filling defect of the 
cccuin was noted on x ray examination with banum enema 
Ordinarily the mucocele is found in the course of an exploratory 
laparotomy performed for an obscure syndrome of vague recurrent 
abdominal pain centered u\ the nglit lower quadrant with or without 
an associated right lower quadrant mass In the past twenty five years 
liicrt have been seven cases of mucocele of the appendw recorded 
at Uic Mount Smai Hospital One of these cases was operated on by 
Dr Samutl Mufson and is included m this report through his kmd 
ness 


CASE REPORTS 

Case I -T1 e patient was admitted September 18 1941 and discharged 
(Xtuber 11 1041 He was a 42 jear old Plan who fini had ao abdoniiajJ ex 
lioration m another «iy because of preoperatiie diagnosis of appendicitis On 
H'crung ihe abdomen tlie surgeon found “a mass of mucoid jelly hke material 
uteupjTOg p borlwod of the appendu and a hard mass in the retioper 
iloucal tissues conunuous wiUi ihe appendix and cecum The liver was free as 
** teniuiul lUuni The impression gamed was that mucoid caremoma of 
t wej was presenL Since there was do obstruction and smee the condition 
MTiu^ inopetihW the alxlomen w'as closed and ihe nun considered doomed 
, ** patient cooUnued to have vague iDtemutteiit nghl lower ()iiadrant 
*" wt vwmitmg His bowcU moved normally He had no weight loss 

uPder the care of Di Mufson because of his 
hV«,t ^ At thil tune his hemoskdnn was 96 per cent and while 

«Wbt with <0 per eml pobmorphoaucleais. The stool was negabve 
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He thouffhf h mucoid mafenal overlying the cecum. 

the bovvpl 1 j wilh an inoperable mucous carcinoma o 
ooeraZ “f abdommal incision Subsequently, a secom 

Dendi* \uh u a retrocecal, retroperitoneal mucocele of the ap 

dissemmated, infrapentoneal mucus is oni 
c ^ ^ cfined, rare entity called pseudomyxoma pentona 
* _ ^ carcinoma of the gastrointestinal tract and of the ovaiy 
At I ° points of origin of mlrapentoneal mucus 

conditions are necessaiy for ibe formation of a muco- 
rr,T^t r. ^ appendix, namely, stenosis of the lumen at the cecal end, 
f uction of mucus, and absence of persistent violent 

I. rapid mecbanieaJ obstruction of the appendiceal 

® feealith, appendiceal cobc with its resultant 
° ** e^penenced and may lead to early operation be 

^ »k be fonned Usually infection is supenmposeil 

ana the closed off lumen conlitutes an excellent culture tube for the 
CO on organisms Empyema of the appendix results with its character 
»uc tram of events If the stenosis however is slow, and iterate 
M mucus formation such that organisms are washed out, as it were 
before the final sealing ofl^ distention may proceed, limited only b) 
the rate of absoiption and the rate of produchoa of mucus As the 
intraluminal pressure increases Uie walls of the organ become thinned 
out and eventually the activity of the mucous membrane ceases As 
t s process goes on the appcnduc becomes distorted assuming a 
vanety of shapes and sizes— hour glass cylindrical and elongated 
forms ^VhJle distending the appendix may lovaginate into the cecum 
to some degree thus causing considerable confusion with granuloma 
or other cecal tumor This occurred in two of the cases reported 
below and has been noted in several cases reported in the hteratuie 
A portion of the cecal wall must be resected m order to remove the 
mucocele 


In one case included here acute appendicitis with the formation 
of an appendiceal abscess had occurred in a 13 year old boy At 
operation elsewhere tlie abscess was drained Subsequently another 
mtrapentoneal abscess developed and agaui drainage was performed 
This time a structure believed to be the appendix was removed but 
on closer examination and histological study turned out to be infiamcd 
adipose tissue Because of the presence of a palpable right lower 



MUCOCELE AND MYXOGLOBULOSIS OF THE APPENDIX 




in Uie gross Dwgfuww CWonie producbre and esudatire obliterating appendi 
titis Mucocele at Up with myxoglobulosis 
ExploraliOD of tins man’s abdomen was done for subacute appen 
dicibs Discovery of the mucocele was, of course, unexpected 
It JS loteresbng that Uiere was no evidence microscopically of 
chronic infection in the wall of the appendix The degree of infection 
was evidently sufficient to cause a physicochemical change m the 
mucus witli the formation of small wlute globules characteristic of 
m>xoglobulosis 

Tlie patient recovered uneventfully and has remained well 


Case III -Mrs C K was admitted August 5 1945 and discharged August 
28 1945 This 48 year old married woman liad an eight months history of cpi 
gastric distress coming on at irregular intervals and not related to mgestion or 
lype of food Two weels before admission she began to have pain in her right 
lower quadrant which was relaUvely constant Sire had no bowel symptoms and 
there had been a general weight loss during the past year due to dieting Fast 
luslory was essentially noncontnbutory Physical examination revealed a well 
nouiislud ofcbnle woman There was a small mass in the right thyroid lobe 
Examination was otherwise normal ei^ept for a £rm tender movable mass in the 
nght lower quadrant The hcmoglobiD was 93 per cent while blood count 8000 
with a normal diCcrcnUal count Tlte untie was normal At operation on August 
S 194S tlie abdomen was opened tlirougli a right rectus muscle splitting incision 
In the region of the appendu was a dumbbell shaped mass which mvaginated 
into the cecum The mass measured roughly 3 by 6 cm The mass could not be 
shdiod out of the cecum Uietcfore tl was removed logetlicr witlj a portion of the 
adliffcnt cecal wall The defect lo the cccuro was Oieo closed by means of run 
mug Coiuiell sutures of atraumatic clironuc catgut and a serosa suture of cliromic 
catgut Since the cccuni had been opened the peritoneum was closed but tlie 
tcinamdcr of the wound was left open because of possible contamination It was 
packed Ighlly with iodoform gauze and the skin edges were strapped across 

Hie pathological report follows Cross A cystic structure elongated, 3 cm 
in diameter and 5 cm long It is filled with very tenacious turbid mucinous 
material The inner linuig is white mucosa and Uie wall is a few millimeters thick 
Crossly It IS benign Ifierwcopic The wall has bundles of smooth muscle indi 
lating canal ongm. The lining w cohunnar epithchum much of it destroyed by 
ilironic uiflammiiion and covered with mucus Tliere is no indication of male 
nancy Dwruoju Vlucoceic of the appendu 

The case is striking in that a mass was palpable m the nglit lower 
'luadr^t prcoinralivcl) It was for Uiis reason Uut eiploraljon was 
carvuid. owA. ^ -riftcrcSt \oo is the fact fliat removal of the apx)endix 
Dwssitatcd rcsecUon of a i>ottion of the cecal wall Convalescence 
'as satisfactory and uncomplicated 


Ca« IV-TIus 37 year 
and diichMgrd November 


old numed wonua was admitted November 2. 
1944 She had had metronhagu for about 


1944 
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ennuoauon rcve.W . oi«, „ H, njU b.ei 
. ® £*I “Hms mass was filed Rectal eiammaboa aai 

fgause A banuOT enema showed no xntniuic lesion of the Urge b<«el but 
the cecum was dupUced aotenorly wd to the left. 

On explorauon the omentum was found adherent jn the ngbt gutter Tlere 
3rnount of jeJl> LLe material u the iliac fossa overljing the cecnia, 
an m t e pelvis Behind the cecum a retroperitoneal mass was found Khich 
proie Oie appendix There was a perforation near the base from whidi 

Uie ,eUy Ue material was oozinff It was approximately 9 cm. long and 5 cm. 
in eter bulbous and filled with mucoid material The postopeiatiie course 
was ime\entfu] and five years later the patient was well and tad no significant 
complaints 


This case is of particular interest not only because a mucocele was 
disco\ered but also because it is a rare instance of pseudoin>ionia 
pentonei of proved appendiceal ongw 

t h was admilled \fay 2S, 1945 and discharged June 10 IM5 
, Jw year old dentist began to have vague abdominal pain one 
before admission Three days later paui localued in the ngbt lower ausdranl 
end was associated wth nausea Three days before adminira ha teiBpe«n»« 
rose to 102* F and the next day to 103* F The temperature subsided so tial 
on the day before adoussioa it was oonnal He had no unnary lymptomi do 
constipation and no abnormal stools There were no preneus iltoesses or cpe« 
tiona 

On examination the temperature was 99* F the pulse 84 There were do 
abnormal findings except for the abdomen where sight tenderness was present 
on deep palpauoo over htcBumeys point Rectal exammabon was negative No 
masses were felt Blood study revealed a hemoglobin of 80 per cent while hiood 
count 16500 with 68 per cent segmented polyinorphonuclears 4 per cent eosis 
ophils 5 per cent large lymphocytes and 2 per cent monocytes The unne was nor 
June 1 1945 the abdomeo vvas opened through a right karoroeret 
incision The appendu was about 3 inches m length and a* inch in diameter and 
was found buned relrocecally Its walls were thiclencd Appendicecfomy was 
performed using chromic ligature for the base and amputabng distal to the ue 
with carboLzed knife The denuded retrocecal space was drained by a single 
small rubber dram and the wound was packed open down to the pentoDeum 
with iodoform gauze 

The pathological report follows Crocs A 5 cm long appendix 1 5 cm m 
diameter shiny on the outer side The wall is duck and fibrous and practical))' 
occludes the lumen At the bp tl ere is a mucocele i 5 cm in diameter conUm 
mg besides some mucus small while globules iftcrorcopic There is a mucocele 
at the bp and above it the wall is greatly thickened bv fibrous tissue and its 
lumen is occluded A marked chronic inflammatory cellular exudate exists oo the 
outer surface of the appendix In the wall of the mucocole there is also a marked 
chronic cellular exudate No definite epithelial Immg is seen In a porboo of the 
vvalJ there is mucus m w)uch he small round bodies composed of seminecrotic 
round cells held together by mucus These conespond to the white gkibules seen 
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Case V —This patient was admitted March 23 1946 and dischaiged Apnl 16. 
1946 He was referred to the hospital and curated upon by Dr Leonard Drucler 
man service of Dr Ralph Colp 

This 13 year old white boy had had an episode of nght lower quadrant pain 
nausea vomiting and diarrhea He was hospitalized elsewhere and an appendiceal 
abscess was drained Eight months later an intrapentoneal nght lower quadrant 
abscess reappeared and was again drained This time a stneture thought to be the 
appendu was rcmo'cd Histological examinatioa disclosed inflamed adipose tissue 
The patient was referred to the hospital because of the presence of a firm right 
tower quadrant mass 

Physical examination revealed a well nouruhed well dcseloped boy with two 
McBurney one midhne and one nght inguinal scar A tubular firm mass was 
palpable beneath McBurney s point. The hemoglobin was 83 per cent and the 
wtule blood count 14 900 The stool was negative for ocult blood X ray etamina 
tion with barium enema showed a deformity of the caput coh thought to be due 
(o adhesions or an extensile mass The terminal ilium was not visualized 

At operation a cystic mass measuring 3 inches by inches was encountered 
and temoied It proved to be a mucocele of the appendix. 

Convalescence was uncomplicated and patient was well when seen on Septem 
brr 18 1948 

This case IS of interest for several reasons First, it illustrates the 
production of a mucocele from a perforated Tjumed out" appendicitis 
Secondly its mam manifcstabon was a palpable abdominal mass 
Lastly barium enema revealed an extrinsic distortion of the cecum 

SUMMARY 

1 Nfucoccle and myxoglobulosis of the appeodur is a rare condition 
which may be the ongin of pseudomyxoma peritonei 

2 Uemoval of the mucocele is sufficient for cure 

3 Uemoval may entail resection of a porbon of the cecum 

4 Five illustrative cases are presented 
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pfeviouily diag nas t ic cturetage had been done MtJioiU impwe- 
condiUoD Past Juslcuy Has essenhally noncontnbulorj Eiamination 
1 r developed, vvell notinsbed uhjle uomau not acutely li] aod 

e f of the abdomen reveaied no masses and no tenderaesj. The 

hemoglobin was 77 per cent, nbite blood ajunt 7900, with a Doniud differentaJ 
j.-ount e unne was normai Pelvic etasmnation revealed a noduLr, slightly w 
iarged uterus At operation on iNoicmber 3. 1944 the uterus was seen to be 
enlarged to the si« of a small fi»t uith several small fibroids, one of which waS 
pedunculated There was a right ovarian cyst The appendix was as large as an 
ui{^» finger, hard and invaginated into the cecum. Supravaginal hystrrecWniy and 
right oopliorectomy were performed TTic appcndi* could not be detached from 
tlie cecum and accordingly a portion of tl e cecum with the base of the sppendu 
was removed The defect in the cecal wall was then closed with two pune-sinng 
sutures of sill. The abdomen was closed in layers The mjjline abdominal wound 
was closed in layers and a stab wound dram was placed in the ngbt lower 
quadrant 


fibroid 10 tile serosa. Another small piece of membranous tissue JooU file part d 
the wall of an ovanan cyst A dilated appendu with a thick wall is filled with « 
considerable quantity of tnuctoous materul in which there are innumerable smal 
round grav bodies varying from less than 1 mm to 3 mm in diameter AsnuU 


tor> connective tissue and some foci of round cells Large portions of the mucosa 
are covered vvith hypertropbied mucous glands otherwise normal. Other large 
portions of the mucosa have lost the glandubr structure show foreign bodr cell* 
and the remains of a few mucous cells It appears to be an inflanunatoiy process 
la this altered mucosa are seen a few smaD calcified bodies In the wall aie some 
small cysts filled with mucus but wilhoal ao epithehal lining Some of the wlute 
globular bodies were sectioned Tliey have centers composed of granules of cato 
fied material Around these centers are numerous concentric nngs of amoiphou* 
material held together by mucus Tho are not ova but vvere formed m situ. A 
reference in Aschoff" s “Palliology” apparently describes this condition except ior 
the calcium content of these bodies He calb it ""myxoglobulosis " m which the 
contents of the mucocele are converged mto globular bodies In this case the waQ 
of the cecum is nonnal Diaenosis Fibrosnyomas of the uterus glandular hyper 
trophy of the endometrium tnuoocele of the appendix myxoglobulosis" of the 
appendix. 

Tlus was another case of myxoglobulosis which was sufficient!) 
invaginated into the cecal wall as to require resection of pirf of it 



:AIILY postoperative motor response of THE SfliALL 

INTESTINE TO JEJUNAL FEEDINGS 
Stephan Rosenak, M D ,* and Franklin Hollander, Ph D •}■ 

Tiic importance of infrajejunal aliinenfatioa m surgery of the gaS' 
romfcstinal tract has long been recognized, and the current literature 
reicjJs a rciieucd interest in Uns procedure® A major iactor m fiie 
increased use of surgical }e}unostomy and orojejunal intubation for 
this purpose is tli© iinprosement in feeding imxtuses emp\o>ed 
Such modifications ha\e eliminated ui great part, the diarrhea, cramps 
and oUicr gastrointestinal distuibances associated with the adminis- 
tration of early t>iics of feeding mature® *® Experunental evidence 
as Well as clinical observations have shown that tissue healing is in- 
fluenced lu major degree by nulnbonal status, and also by fluid and 
electrolyte balance Hence, it is important, whenever jejunoslomy is 
perfonned for alimentation, tlmt such feeding be instituted as soon 
after the operation as physiological coosiderabons permit 
Thcic IS considerable evidence that during the first da)s after ab 
(lommal operations, patients sutler sorne imp-iirment m Uie tlircefold 
activity of the gastrointestinal tract secretion and dig^hon, absorp- 
tion, and motility However, m jejunostomy patients, it is not hnown 
whether the extent of such impairment is great enough to invalidate 
the use of intrajojunal feeding during this period lu anticipation of 
dvficicncits m secretion and digestion, we previously advocated tJie 
use of a predigested sjTidicCic aliment® It was the purpose of the 
present study to evaluate tlie small bowel moUhty m such patients 
during tlic first two dajs followiDg operaUmt Data on intestinal ab- 
soipuon are not available at present, but this pioblem must await 
later imestigalion 


MOTOn ACTWm Of CASTROlvrES-TlNtL TttACf F0U,0\FtNG 
JEJUAOSTOMl 

In order to siud> motor activity of die gastiointcshnal tract, a scncs 
ui radiograplxs were taken, employmg only pahents wadi surgical 

fiOT ihe CiUsocntccaWst Vabcin,Vsr> S'^ Vtusia'uA, twr* 

‘Wk Ot> Tlie iuihoa to eijwM Uiwr ihioU to Dr Bilph Colp and hu 
^ lar ^nniinop to smJy the cA»« aied. to Dr Marcy L. Sussmaa for the 
and to tVjclh, Ido, for a paid uadez which Uus woih was done. 
Aivntint in Surgery and Research Asastaat, Mwior Suu> Hospital 
T \«omte la Caitrounciiiiu] Pb>-Mology. Mo«m Sum HosjuUL 
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contrast matenal was distributed throughout the jejunum below the Bstula By the 
second hour the aliment was already in the upper tleiun and by the third hour it 
liad reached the lower deum The ten hour picture showed most of the contrast 
matenal in the ileum and cecum, wth some of it m the ascending colon 

Case II -J L , a man 47 years old, was admitted svilh a Gfteen year history of 
pylonc ulcer, at explorabon (March 9. 1944^ the ulcer was found embedded m 
a hug* inflammatory mass estending into the lesser omentum Because of the 
technical difliculbes which this presented for radical surgery, only a prebminary 
jeiunostomy was performed for abmenlabon and relirf of the inflammabon The 
patient was maintained on the predigesjed aliment for two mondis, dunng 
which he gained weight and became symptom free Subsequently (May 8, 
1944) the patient was re crammed and a subtotal gastnc resection was performed 
Both the ulcer and the inflammatory reacbon had diminished considerably, which 
greatly simplified the teclinical aspects of the surgical procedure Radiography was 
started twenty four hours after operation 

In the one hour picture only a few jejunal coils were visible, but a greater 
wwlHt of loops were outlined after two hours dU of thesp showed a normal pat- 
tern One hour later the small intestine was uniformly radiopaque In five hours, 
the upper jejunum was empty and the contrast matenal had reached the cecum 
The tw<nly hour radiograph sliowed contrast matenal extending from the last ileal 
roil to the transverse colon 


Case lll-l G a nun 70 years old. was admitted with a short hutory of 
nausea and vomiting The gastroiniesunal senes disclosed a prepyloric obstructive 
lesion Operation (January 2 1945) revealed the presence of a prepylonc gastnc 
ulcer for which a retrocolic isopenstalbc gastrojejunostomy was performed and a 
lube jejuftcutoiny establish<d 

Tlie first senes of radiographs was lalen twenty four hours after operation In 
this Senes the one hour film showed a ratlier atomc jejunal loop vwth poor seg- 
mentation, the transverse colon and rerlunt coniamed some opaque matenal from 
a previous banum cneuia The two hour picture visualized the low-er jejunal loops, 
but after three hours both jejuaum and ileum showed scattered filling Tonus of 
t\ie upper loops appeared to be increased No substantial change was noted after 
five houn. but after twenty hours only the cecum, ascending and transverse colons 
wrre visualized 

Tlie second vencs twenty seven days after operation, afforded a control on the 
wtier one One hour after injecbon the contrast matenal was scattered from the 
level of die itjunnstomy down to the upper ileum, with traces in the cecum and 
ascroding colon. It vS {nirrrsbng that the residual stomach was parbally filled with 
eontraji matenal but the duodenum was not Two hours after injecoon, some ati- 
wnt was itiU present In the stomach and upper jejunum, but some of it had 
Iravclid down as far as the transverse colon 


CvsB IV -I B , a man 43 years old. w-ai admitted with a five year history 
M P^.e uWr. diagnosej by gastrouiteshnal senes. The picture was typical of a 
ui^enal uV^r whiA had perforated ten days prevvously On admission, the epl- 
"f''* ^>Tog«trium were rtifl lender to the touch, s ray eiaminaboa 
I li.rv. ^ * perforated prepylonc ulcer An eiploratory operabon 

9481 mv^iWd a recent upper abdominal pentombs. with thin, fnable. 
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jejunostomj, moUbty dunng orojejiuial intubation was not imesn 
gated. It was our objective to determine whether the massive intro- 
duction into the jcjunum of 106 cc of aliment (with banuia added) 
distends the bowel unduly, or whether the mafenal is transported 
aboralJy at a rate suIBcient to permit its routine administration Ihe 
radiopaque suspension was prepared from the predigested aliment by 
replacing the small volume of cream with an equal volume of a sterile 
mixture of 30 gm of banum sulfate in water The resulting suspension 
was stable enough so that oni^ negligible sedimentation occuntd 
within two hours followiog preparation In con/ormity vvith our rou 
tine pracbee, the mixture was, wanned to body temperature and 
injected over a five minute interval All subjects were in a fasting 
condibon However, in the early postoperative studies isotonic saline 
or glucose or both were given intravenously In control studies per 
formed three to five weelcs after operabon, the fastmg penod "as 
never less than fourteen hours Radiographs were taben at oae, two 
three, five to ten and twenty to twenty four hours foUovvmg injection 
In all, five pabents were studied in this mvesbgafaon Two of these 
(J B and M M ) were studied immediately after preliminary jejunos- 
tomy In two others, jejunostomy was performed simultaneously with 
major gastnc surgery The fifth patient (] L ) was studied only after 
a gastnc reseebon following a preliminary jejunostomy 
The results are summarized m Tables 1 and 2 One illustrative 
senes of four radiographs is also presented The clinical histones and 
a brief description of the observabons are as follows 


type was performed A suppIemeniaiT' tube ie|unostom> of Uie Kader SUmio t)'P® 
uas done suntdUaeousIy 

The first radiograph for the present ttudy was laito (»vent> four hours af(« 
operabon The one-hour film showed a fiUiog without distention of the injrciea 
loop and its adjacent segments Tliese coils had a nonnal pattern with 
defined segmentauoa Neither the duodenum oor stomach contained any oonlrast 
material TTie two-hour picture showed a wider distnbutioo of radiopaque matenal. 
intestinal tonus and segmentabon appeared to bo somewhat lessened The B'e 
hour picture revealed a more mufonn distnbubon ihrouzhout the small bowel, 
-save of the loops displayed spasticity olbers relaxation After twenty four hour* 
U of the contrast material w'as lo the fast 2 inches of ileum cecum and the lower 


ascending colon . , , 

These studies were repeated twenty days after operabon At a 


! hour die 







i 1(>0 -Sirljl rjjiograi Iis of tl c {nlcstlnal tract forty loun after operation for preliminary jejunostomy (M Ki ) to show the 
e 1 f Ira ujxirt of tl c { redtgested ohment H c lime under eacl rad ograph indicates tl c number of 1 ours after injection through 
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iTnliTlf “Momaal M ulcer .» 

““ * ■>»'""» n™- 

.c?”.®"' “ ““ ■*“>■ operulioo Motluiurlelj He 

les pitl^e was talcn fi>e hours after the injertfon at which tune there h«m 
can tas ma enal around the jepisostomy tube OaJy a loop of the upper ileuia 
was wc e ined but some contrast material war scattered throughout the lepiDum. 

le I eum showed poor tonus but definite segmentation. The twent} four hour 
pc le repealed the bull of the aliment filling the lowermost ilewn ctcum ami 
ascending colon. 


ascending colon. 

A second intestinal senes was talen thirty five days after operation. One Mil 
one haU houra after mjeebon the head of the wntrast material had reached the 
ascen ing wlon but there also was extensive scattenng throughout the imall 
we y the tJiird hour the lejununt and upper ileum were coropleiely empty 
and the aliment extended from the lowermost portion of tie dcum to the traaf- 
serse colon By the sixth hour it liad k/t the small bowel and entered the Jpleaic 
exure In the twenty four Iwur fibn the small bowel appeared to he completed 
empty 


a woman 70 years old was admitted with a twenty ive 
history of duodenal nicer leading to pylonc obstruction. Because of her poor 
general condition only teiunostomv for alimentation war performed (Jafluary 11 
1946) 

Tlie small bowel was examined forty liours following operation (ree iDwtra 
tjve senes [Fig 160}) One lieor after iniection of the banum aliraeot 
(^trast matenal deeply segmented was present in the bwer jejunum and upp* 
Ilium The traces of radiopacily in the transverse colon presumably denied bom 
preMous * ray examination The two hour picture showed a lessening of toiuoiy 
and further propulsion of contrast matenal into the ileum The three hour pich" 
siiowed a somewhat wider distribution and after five hours the upper lejunum wm 
empty and the contrast material had advanced into the cecum 


COMMENT 

Table 1 contaios a summary of results obtained in the present study 
On the second day after operation in tliree of the fixe patients the 
jejunum was practically devoid of radiopatjue ahment by the 
hour after injection By the twenty fourth hour the deum contained 
little if any (0 or -f-) contrast material in four cases and the jejunuin 
was compJetel) empty in tlie fifth Tlie ahment first appeared in the 
cecum in three to five hours in two cases but in all five it was present 
III the cecum and ascending colon by the twenty fourth hour 
For a proper evaluation of these observations it must be remem 
beied that the time normally required for the chyme to travel through 
the small bowel is higlily vanahle Besides individual differences the 
type and quantity of food and the mode and site of its introduction 
(oral ingesting intubation or fistula feeding) are important factors 
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In postoperative patients, the rate of transport is subject also to ui 
Suence by medication It is currently stated that three to five hours 


TABLE 1 


Sepul IUdiograpbic 0BSEJiy.*TJONS OP THE VL Tracts op JEJU^osTo^^ 

Tatjents within Two Davs op Operation to Show the IVatb op 

TSianspout op Prboicested Aliment 




Number of Hours aflef Injection 




of Itadiopaque Vliment* 


Srcliun of Oovkel 

Pati.al 






1 

2 

3 

. 
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1 + + + 

+ + 

1 + + 

1 0 
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1 0 
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0 



0 
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* A Iwcnt^-Tour hour, After open.lH.u 

n>i» 1 V ^ "i*® was forty hours. 

lK*t no rsdiopacilj K I lank space md.cales 


howH following oral ingestion.* * IJowescr, 500 to 1000 
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cc of a Ihm banum sulfate suspensioo, allowed toflowfrceI)'iDtotlie 
duodenum by oral intubation, frequently reached the cecum in fifteca 
minutes® * ® • and in a few cases only five minutes have been re- 
quired Comparison of our results with rates cited from the literature 
IS not valid, since previous workers employed fii e to ten times as mudi 
opaque suspension as was used jo this study Furthermore, our rate 

TABLC 2 

SeHIAL nAUtOCftAPIlIC OuSERVATIONB OR tUB |f«TE*IUVAL TnACTS Of Je;UN0S7D« 
Pahents Three to Tivb WeeKS aptea OrEiwnov to bnotv niE mr® 
op TfUASPonr op Predicestcd Alisistt 


Section of Bowel 

Patient 

Numfitr of Hour* after InjfcUon 
of Itadiopaque AbmroP 

1 

s 

IB 

H 

2ff-24 


s n 
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• PJus marks iDdicaie the rrlalive deasity of raJjopacaly A Wank space lodica*** 
no radiop-apb was takra 


of adminislrahon was invanablv lOO cc per fite minutes, whereas th® 
others reported rates considerably greater than this— e g as much ^ 
1000 cc per fifteen minutes And finally, other investigators hate nseo 
a wholly inert medium whereas we suspended the banum sulfate 
the predigestcd aliment 

Hence, it was necessary to establish control \alues under cssct 
Ually the same conditions as those employed m the tests For u»i 
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purpose, serial radiography was repeated m three of the patients, 
three to fi\e weeks after operahoo, when it was assumed that the rate 
of propulsive activity had returned to normal Also, at that time, tnedi 
cation was no longer a disturlwng factor Comparison of Tables 1 and 
2 reveals a generally higher rate of propulsion several weeks after 
Operation tlian during the second day The head of the contrast ma- 
terial Was already present m the cecum by the end of the Erst hour 
m two of llie tliree patients, but m the tlurd it required over three 
hours to reach this level Complete emptying of the small bowel re 
quued lliiee to five hours in at least one case, and probably m a sec 
ond as well the tlurd case requued well over ten hours Thus, tlie 
rate of transport was below normal shortly after operation, but the ob- 
sen ations indicate that it waj sufficiently rapid to obviate the accu 
inulation of aliment near tlic site of injection This is confirmed by 
die absLDce of any sign of jejunal disteobon m the one hour films 
The presence of segmentation in all of the radiographs supports the 
view that the aluncnt is transported through the bowel by active 
peristalsis Retrograde movement of the aliment was never observed 
in the five early postoperative studies, neither the duodenum nor the 
stomach was visualized m this senes In one of the control senes, on 
whom a gastroenterostomy had been performed, some of the pontrast 
inalcnal was carried into die stomach through the stoma, even m this 
case however, the duodenum was not visualized 


CO^ChUSIONS 

U may be concluded that icjunal feeding v\ith our predigested ah 
incnt may be instituted as early as twenty four hours following opera- 
tion, jirovidcd certain precautions arc adhered to Even m the pres- 
ence of an upper abdoiiunal jicnlonitis, such as was encountered in 
patient JB, carlj alimentation is feasible This has already been 
rccogniicd bj Cliarricr ■ Furllicnnorc, because of the absence of retro- 
grade movement of Uie aliment, it seems likely that this feeding pro 
c^ure docs uot jeopardize Uic weak spot of gastnc surgery, tlie 
duodenal slump NevcrUieless. spcaal prccauUons conecimng \olume 
and rate of administration of aliment, previously desenbed,'^ must be 
taken during tlm early daj$ following operatioiL 
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^ONTUMID ILEOCOLIC INTUSSUSCEPTION IN AN ADULT 
Keiiort of a Case «illi Cecal Ulcer 
Lesteb Blum, MD.FACS* 

In view of its comparative rant), it should seem of interest to 
present the case of an adult with intussusception unaccompanied by 
intestinal tumor 

In an extensive study of this condition, involving 300 cases fiom 
all causes, Eliot and Corseaden' slated that about 10 per cent of 
hospital admissions for mtussusccplioii occuiied in adults In then 
review of 400 cases Perrin and Lindsay* found that m cigliteen cases, 
or about 5 per cent, the patients were over 14 years of age It would 
seem reasonable therefore to expect that five to ten cases in every 
hundred of intussusception would be m adults 
Some idea as to the infrequency of tlie nontumid variety can be 
gamed from the report of Botsford and Newton* tliat only five adults 
with intussusception were admitted to the Peter Bent Brigham IIos 
pita) bitween the years 1913 and 1940 and in only one of these 
casts was there no evident exciting cause In tluee other unselectcd 
short sines one in four,* one m four and one in six* cases showed no 
tumor either neoplastic or inflammatory The contrast between the 
usual association of tumor with intussusception m the adult and its 
absincc in the same condition m infancy leads to a consideration of 
pathoginisis 

ETlOL0C\ 

Tliiri IS no disigicinient as to the mechanism of this process in the 
piisiiiic of a tumor Tlie normal patttm of peristaltic activity could 
tiascnublv Ik ivputid to mv igmatc the miss whither intramural 
or mtrtluiniual into the sigmiiit of bowel immcdiatily below, tlius 
imliatmg the proixss llowevir where tliirc is no abnormality of 
Out iKirtiuu of the mtislmc whiih fonns the npe\ of the intussusccp 
turn It IS not cisy to formulate » tlitory is to its cause which nadily 
answers ill objictions VMiiIc Lticlilcnstims’ is considered die first 
autlioiitalivc study and his classification of cntiric, ileocolic, ileocecal 
ii'd evcocobc is still used, tfie short paper by John Hunter* which 
was ri ad on \ugust IS, 1 7S9 contains the gist of all diat lias been writ- 

MjijixV tjutRfW. MiKint Sifui IlmtuUl <vviKU(t> Snrei 
P'lil Nrw toil Tip 


IWkiiun ll(>s 


'■ester ALUM 


a plausible esplanation St latosuscepuoo,- ofci 

anatomy and ivarns o/ tlie d.ST w *tad Us morbid 
sidcralion of cboloay JIum„ ^ In his oj». 

•aacted portion oSt " ,7^!?“'!,““' «' ‘ 

a common pliysioJamr j segmcot below mght well b« 

thjs should persist S ih uabiown reason, 

expense of the cnsliealhin^ S'"*' “* 

ciubbe’s" monograph and^lhe**l^l l‘>''aliJre, as in 

Nothnagel s theorv article of Watts,” this is Joiown as 

hundred years later ^faboraled upon by Nothnagel one 

the theones^f causahi^^*^^ ■•eocecal junchon, 

region TTiey include related to the anatomy of this 

1 That f>>« .1 . ^ 'ollouiog concepts ” ” ” 

the cecurn^soTl “®nnaUy projects through the wall of 
It telescoDes mt *»>, dtscharge of mtcstmal contents 

deraoSt of f ^ ^ 

the nrocess m-,., testinal rhythm this may become mailed, 
usual type srtihX^Iki 

Started, >lc®cccal \aJve as the apex can be so 

process ^ inflammatory 

ileocecal initial point and drag the adjacent 

3 That the hmnho.lT^ ** forefront of the jntussusceptum, 
are of cons£hli“'“® 

persist in qn I the first year of life and may 

so start the r> ^ ^ged forro ser\c as intramural tumors and 

ileu^ jmnftvl d.at is the angle at Xh the 

tion of thf> c II ”’®y tend to precipitate imagma 

.b nmd?m,„T ■°‘° ?' '"S" “■) 1u" season for 

ieoSbo Z, ' "r''"’ '» '1'= ™™ uIX”* 

n Tt. ! m “f llus SCI 

n:™Zerm7d.rZ',zry 

, ^'ZrioordTtZ I-eretofore 

I “nucction The Jeocecal region is beliesed 

0 be the junction of the %agal and sacral nnw r l 
k^fne nreian,^ T» L« i “O'®! portioDs of fhc paTasiTUpa 

fienc system It is conceivable that a ^ } t~ 

uiar a proteebve mechanism acting 
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through the autonomic chains might tend to release any spontaneous 
invaginations along tlie intestmal tract that would otlicrw’ise progress 
to intussusceptions At the ileocecal junction, mvagtnation would re 
suit m the intussusceptum havmg an exlnnsic mnervation from the era 
iiial part of the parasympathetic nervous system, wh*l® ®n' eloping 
sheath or intussuscipicns would he supphed by the sacral portion If 
such a protectne mechanism were to exist it mi^t therefore reason 
ibly be expected to fail at the very site where mtussuscepbon without 
causative tumor invariably occurs Since there is good reason to be 
Jieve that edema of the apex of the intussusceptt^m develops in a 
matter of minutes tlie progression of a process s® initiated would 
then be furtliered by peristalsis 

That functional derangements of the intestine o® a presumptively 
neural basis can result in dramatic clinical pictures has been shown 
by Colp'* who reviewed the extensive literature o® die subject and 
reported five cases of proven colomc spasm causmg mtestmal obstnic 
tion Zimmerman** in a study of spastic ileus was l®d to believe that 
sljinuh arising in any jiortiOD of the nervous appar^^us supp’jyjng 
gut might initiate spasm 

Certainly the five popular theories of ciusabon* tabulated above, 
possess no firm foundation in fact This additiofl^*! postulate of a 
protective s>’mpatlictic mechanism, weakest at th^ ileocecal junction 
iiecause of the transition from Uie vagal to the sacral parasympathetic 
IS equally logical and just as hyi>othebcal 

DIAGNOSIS 

The case presented here demonstrates the indefimt® nature of tlie 
clinical findings and the importance of the roentgen cxaminabon in 
making Uie diagnosis Brocq and Goculctle* have described the com 
mon X ray patterns found by barium enema (sC® Fig 161) Suss 
man** emphasized the importance of the roentgen appearance follow 
mg defecation In fact he established tlic followmg diagnosbc critena 
1 Obstruction to the passage of barium given cither by meal or 
enema but not often boili 

~ ' filling defect at the site of obstruction of varied appearance, 
3 V paljiable mass at the site of obstruction, 

■1 k clunge m the position and shape of Uie filling defect following 
dt/ecatioii, 

3 k compression of the adjacent mucosal folds particularly well 
Wen in Uic jysstd Jccation films. 
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^ ^ CASE REPORT 

s,mi itapii, DrL!is;"r r*"= """• 

waj o™ ol „Lclo. .bdo,„,„, “ " =1 1»M H» ™P'*' 

irrele>ant four sibLngs L^me an<i .. ii^ duration 116 famJy histury » 

had consulted a doctor ucrc 41^ occasions on which 2 

He had been well until four davc *®28 and maitoidotomy in J9J< 

he eipcnenced severe coLctv na “mmion when after eating a pork cho, 

ceased but recurred the neat da^v *" J ^ ">Togastnuni After a few houn the pan 
ho.p,l»l II, h,d br,n * 

distention He had felt nauseated b..t I. J noticed some sigh 

diarrhea or blood m the stools "*” ***** 'ornited There was no history ol 

Physical examination revealed a w^Ii j • . i 

in .cni, dnmu Tt, bln«I p„.„„ 

Jinination of the head and chest ^ femperature were normal E* 

ended and tender in tl e lower quadiarS^Ti!^ abdomen was slightly d^ 
pleen were not felt Rectal eiarr.. » **“* inere were no masses the Lict and 
pjeen were not lelt Rectal examination wa, «g^t.ve The hemoglobin was «pe» 
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NONTUMID ILEOCOLIC INTUSSIKCEPITON IN AN ADULT 

nt, Ihe icterus index was 6. the Wassennann test negative, and the blood chem 
jy figures, except for a total protein of 5 5 gro , were normal Examination of the 
aols was negatne for blood, parasites and o\a 
The first impression was that this was a gastroeotentis or food poisoning, but 
1 the second day of hospitalization a member of the house staff stated that he 
It a mass to the right of the nmbihcus A gallbladder x ray senes was negali*e 
he sedimentation rate was normal, and there was no fexer One week after admis 
on tlie patient passed a semillquid stool which showed a trace of blood on the 
uaiac test and at tins time began to complain of intermittent right upper quadrant 
am wluch lasted up until the time of operation On July 1, barium enema ex* 
irunation by Dr M L Sussman showed a large filling defect m the proximal 
ransverse colon The ascending colon Was not visualized In the region of the 
lefect the mucosal folds of the colon could be seen outlined around an mtra 
uiiimal mass The roentgen appearance w'as considered to be tJiat of an intussus 
ception It Was about tins time ten days after the patients admission, that a rather 
firm nonicnder mass could be identified occupying the right side of the abdomen 
Just preceding operation the mass evidently extended across the rnidline mto the 
lilt hypochondnum 

On July 8 1940 the abdomen was entered tluough a left rectus incision and 
the mass was discovered to be an intussusception of the terminal ileum and cecum 
into die ascending and transverse colons ending just to the nght of the splenic 
flexure Tliere was no evidence of a discrete tumor and none of disseminated 
malignant disease An itcosignioidoslomy was perfonned, the point of division of 
the ileuin being 8 inches from the begmmng of the invagmabon 

Uie patient did well and on July 25. 1946 an ileocolic resection was performed 
4t tins umc the head of Uie intussusccptum lay to the hepatic flexure The spcci 
men consisted of 20 cm of ileum the ascending colon and two thirds of the 
transienc colon Following (his procedure the patient recovered rather slowly and 
began to show a melena which had not been present before There was a super- 
ficial inleciion in the lowtr angle of tlie wound winch cleared up rapidly Finally 
roentgen examination divclos<*d a persistently deformed duodenal bulb On the 
insUlution of a peptic ulcer regimen the inelcna disappeared, the patient gained 
wiiglit and strrngth and was RasJly discharged well on August 13 2946 Exami- 
nation of the specimen by Dr A D Pollack revealed an intussusception of tlie 
ileum and cecum into tlie ascending colon Tliere was a large chronic granu- 
lomatous ulcer of the ascending colon. Both colon and ileum showed epithelioid 
nodules and old parasitic ova. It was suggested that the stools be examined for 
hclmlosonia rtunsoni Wlicn the bowel was opened the first portion of the ascend- 
ing colon priscntcd this area of induration and sliallow granular ulceration 5 5 
cm m diameter Tliere was no ev-idence of either ncoplasUc or inflammatory tumor 

Coiimiciit.-Since Uie intussusception began proximal to the site of 
the nonsivccific ulcer. Uie onI> conceivable part that this lesion could 
in fAe mccAanism of the imagination is Uiat of an irri 
twt which ma> liave disturbed Ihe rhj-Unn as well as increased the 
orcc of peristalsis Ehot and Corscaden* in fact ascribed some of Uicir 
casis to t)phoid and d)scnt«> ulcers However, when the frenuenev 
« these diseases at the time of ihtu- report (1911 and preceding 
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CASE RCPOOT 

Sm,y ItapLf .m" erf 

was one of colicky abdominal P^P ®" J“"« 21 1910 II, s chief complaint 

■mlevant. four siblings bsing I’V' deration The family lustoo' «a» 

had consulted a doctor were^/or '/ 

He had been well until four days mastoidotomy m 1^ 

he erpenenced severe colicky ® 

ceased but recurred the nesr ^ *1^ After a few 1 ours tlie p^ 

ho.p.., h.d be„ :iTTr‘. 

mted There was no lustoiy of 


I -cute outress Ihe blood pressure pulse 
ammabon of the head and chest were^ 
imdrf mi ,e„d„ „ u,e 
.pleeo were M, ^ 


- middle aged muscular male 
temperature were nonnal E* 
The abdomen was slightly d*^ 
were no masses the Licr and 
ve Tlie hemoglob o was 83 per 
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UfTUSSUSCEPTESG SUBJIUCOUS LIPOMA OF RIGHT COLON 
George T Pack, M D . F.A C S * and Robert J Booher, M t) t 

In the first comprehensive review of submucous lipoma of the 
gastrointestinal tract, Stetten,' m 1909 stated that "something will 
have been accomplished by tins paper if the siirgeotfs attenbon will 
have been directed to the possibJity of ttie presence of this lesion> 
either pnoi to or during openrbon, when be iS face to face with, an 
obscure abdominal case” In his review of seventy seven cases up to 
that bme, he was surprised at the coiuparabve frequency of this 
tumor and quite astonished at the "really gra%e i-omphcations to which 
it can give nse ' To illustrate Stelten’s prophebc generabzabon on this 
tumor and to recall it to the attenbon of abdominal surgeons, v.e wish 
to report two more cases of submucous hporoa of the cecum and 
ascending colon 

UISTORICAL REVIEW AND INaOENCE 
Stetten’s senes included seventy seven cases, sixty seven of which 
were intestioal m origin, and 73 per cent of the entire group produced 
symptoms In 1931 Comfort* analyzed 181 cases of submucous hpoma 
of the gastrointestinal tract, then available for study Of these, 114 
or 59 pet cent provohed symptoms, and m sixty seven instances they 
were asymptoxnabc In nmety-hvo of these pabents the colon or rec 
turn was involved, sixty five were lO the small intesbne and twenty 
two were m the stomach Poston,® m 1934, m an attempt to collect and 
correlate reports from all sources, recorded 242 cases, 121 of which 
Were at or below the ileocecal valve Weiner and Polayes* compiled 
2S9 cases up to 1938, 139 bemg at or below the ileocecal valve 
Schoffenferd^ m 1913 reviewed a total of 38.741 autopsy reports from 
vanous authors and found forty six cases, an incidence of OHS per 
cent He stated that approxunately 275 cases throughout the gastro- 
compiled giving an appioxunate incidence 
of 56 per cent m the small mtesbne with the remainder m stomach- 
cofon or tectum, a preponderance not noted by Conifort who found 

•Clinical Professor of Surgery, New York Medical CoUege. New York City 

T New York Oty 
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tion. i caus^ 

uiQoastiip IS agam a matter of dispute 


^ SU3DIABY 

seated inth a iS'aorS^r?'!™ ^ “ ““*‘*■'-“8“* S'*"!' “ F' 
uie factors entenog lafo its pathogenm 


1 Eliot, E HEFEZIEAcES 

Adults with Speoil Hefweact la 

2. Pemn, \v S and r ■^.- . p 

3. Botsford. T W ^r.AK^^‘ ^ Intussusceptioa BnL J Smg.S 48, ISJ 

% J-^n^ceptioniaanAdiDuetaSu^ 

315. J93a ^ Intussiisception m the Adult An J Sufg, « 

5 Broeq. p et CueoUctti* R tt 

Quuaues eh.^ j • l'“*®Su«tJoa latestinale de Fadulte Fon«s 
fl I«oXTr W, / do Our , r5 369, 1936 

7 I««‘cht««lefa. O S 18 457. 1915. 

189. 1873 lavagiaaboa. ViertL f d. PraJcL HeilL, M 

9 Clubbe, Charlos P B ti. r\. 

Londoa 1907 **** lAagnosis and TieatmeDt of Intussusceplws- 

10 Fi&wiUiaais D C f c .l > 

SM, of looo Co^ uIJSlTsS *“ 

12. '1 1.2 217. 193o 

13 coip, a coWsTO?«1i!r 

270, 1941 Cause of LiiestinaJ ObstmeUoa Surgei). 

15 t “"f 'll-"" * Oba., 50 721, 1930 

tinal IntussusceptiOD Aspect of Subacute and Chrome lales- 

vuuu AID ; HoenlgCDol, 27 373 , 1932 


UmJSSUSCtPTiNC SUBMUCOUS UPOM\ ot WCUT COU3M 

CASE BEPOUTS 
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stomacJi were taj.ei» and reported (o U Mgatixe. and under oou. o.w 
ibmpy lie ivas relieved Two htet be developed roelena lor which be was 
admitted to a hospital for four weeU and for winch blood transfusions were given 
\ray studies, however, were again reported as nomuL One >car ^d a haU 
before, that vs, four atid one-half •jean after onset of symptouvs. lie had an aUAcK 
ot beawng-dow-n intense abdominal pain, associated wrtli coiJshpatioa for Dirce or 
(our days Ue became distended and vomited Tlic attach passed without medical 
attention or treatment He had similar atlacU every tlirpe montlis sinte, but in the 
ptreedvTig three monjiis 6iey had become quite severe and had recurred about 
every two weeks ttlien lie attempted to mme hii bowels he wouW have pro- 
lapse ol tl« rectal nvucosa, he had been told this was a protrusion of a rectal 

In June of 1312 he was tefetied to another luispilal where a most complete 
Bi-iDiiDatJon was done The gastrointestinal stries was normal X-ray fvanwnahon 
of the colon fbUowing a barium encina, however, shtwed that viAs iw 
extreme degree of distcnsibJity of tlic entire large bowel which constituted ft 

in tlve sexton 
it only hentot* 

F/igricol wamiiiafKifi revealed a middle-aged male who appeared to enjoy 
good healUi Ills weight was Idl |>ounds The lungs wvre clear to percussion ftnd 
auscultation Blood pressure was 150 03 mm ot mercury The abdomen was 
mddly distended and Uic stomach was somewhat dilated with fujd. The bver and 
spleen were not enlarged, but the sigmoid seemed abnormally large Digital rectal 
eiamination revealed a few external hemorrhoids The rectal tissues seemed quite 
loose but no polyps were $cen on sigmoidoscopy and proctoscopy 

Laboratory studies showed the et>Uiroc)te count to be 4.3D0,00D per cu »»n 
and the Ivernoglobin S7 tier cent. Tlve white blood count was 7150 pec cu nuw 
M’tli a normal didcrcntisl distnbuiioP Unnalysts was normal Tlie chemical 
inaljsis of blood constituents was serum cbloirdes, 100 meq /L , sirum protein 
6 9 gm per lOo cc blood sugar, 113 4 mg per 100 cc , blood urea mlrogen, 19 8 
"ig per 100 cc and proUirombin lime. 83 per cent of normal 

t rey iluily afcer a hanuiis eneuia on September lO, 1943, showed a very tor 
tuous and greatly dilatid colon nlucb took a long time to fill and into which 
approximately 4H quarts of banuin nuvtuie vverc injected It was the impression 
tiijt tins patient had a niegacolon, but it was noted that as the barium column 
advanced upward into the large intestine, it ouUioed some round masses whicli 
laler, upon cornpkte filling of a given portion of tlve colon, disappeared The 
impression was that they were eitlier fecal masses or polipi, and iJiey were most 
a 0* the sigmoid colon and the hepatic flexure It was 

ea ed that, owing to the long htstoiy of as years’ duration, and many negative 
erammations explontory laparotomy was m order A presumptive diagnosis of 
eni^ tumor of the colon was entertained though its location was undefemimed 
Jhe patient was Oierefote admitted to the hospital nn September 4, 1943, 
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the Jesion to ^ BoojiEa 

as in the small infesting* ^ commonly la the colon and rtttu. 

Pemberton and Xf^rv..^ tn 

^lon and rectum and m 1 M 7 *^“^7 to lipomas of (ii 

f™!- Of ,vh,ch w„o Ihe JSJ T “f 1“ — ) 

necropsy Gault and w “meteen were found at 

cases In m patients JL!?. . ‘J’® ‘®tal to liO 

variety of Iiponn of tX«. ^ finding of the submucxms 

1-fM consecutive autonsies m Tu ifehng’ reported 


1 

This uouJd indjcate^diat^l^^^**™ ascending colon. 

IS lie most common sn/. i conbguous ascending colon 

Sion that Comfort reaef.,.^ intestine the concla 

llie sigmoid colon and riclum^F'’ ^ P'o*™”"”" ” 

and McCormach th* et ”* of Pembertoil 

and the hepatic flexure situated between the ileocecal salie 

Since Gault and Kani- 

in the colon and rectum ten more cases oecumng 

m IWI dealt with a S ^^^^'’/^co^ded One Cabot Case report’ 
tion Sainfi® recorded « hepatic flexure causing intussuscep- 

heim sn case occurred “^ssitating ileocolic resection Man 

traded, the twentieth um,. / *"'*igmoid and was spontaneously es 
bizarre event Schottenfcld m?o?J obviated by this 

tmal submucous bpoma fourV .r of gastrointes- 

w as in the transverse rniftr. i '« the colon One of these 

in this group It caused 1111 .*" producing s>wptoms 

as an incidental findmrr ♦ ^‘’^^^Ption The other three were found 

one case presented mulLlehn”*’*^ ?T ascending colon, 

and tho fourth occurred 'IT” and ascending colon, 

lesion sias a carcinoma of “1»” l>nt die pnmaij 

lesion the size of a Icmoo occun^'™*!!® r'™ presenred a 

sjrnptoms of only fo„r di,s ’"’Pndn doamo W' '"8 »™“ 

not only presented mmsruXhor “'“i'™' ^ 

submucosal Iipomas and a Ziecjfe ‘‘„r,7 “'“"i /'“"f 

a submucous bpoma of the mrdpart of . “PP“‘'“ 'a”” 

intussusception This bnngs the f Iransscrse colon causmg 

nng in the colon and reefnm "’P”'*''' 


INTUSSUSCEPTlNC SUBMUCX>OS UPOMA OP WCllT COLON 3w 

J by 6 by 5 cm in its \aigcsl diametw TV* seAtist o£ this tumor is scry 
md has a lanegated appearance, part A rt being \«y congested and red, other 
areas being almost }el]o\Msl> m color The pedicle rf die polypoid tumor measures 
23 cm m diameter It arises from the region of the ileocecal saUe A poruon of 
the pedicle is on the cecal side and the other portion on the side of the ileum 
The tumor is rather soft in consistency and on section is seen to consist almost 



eutuely of lobulaled fatty Ussue wbicli has a run of mucosa and Uun muscularu 
otncMg the central fatty tissue The mucosa the temuna] ileum cecurn and 
ascending colon all appears to be normal The diagnosis was pedunculated sub 
mucous hpoma of the ileocecal region 

1943 the patjcirt was admitted to the hospital again and 
mg donble-harreled colostomy was done after crush 
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a presumptive diagncBit of ptd>po«u of tfie coloa On September 2" iWl 
under spinal anesthesia, an e^Ion^iy laparolomy was done throusi s ii<M 
rectus laeisioa TTie greatly dilated sigmoid was again found, and it was tstauie^ 
to be approximately 2 feet jo iengtli, b the cecum a pedunculated tuoor ibsul 
10 cm m diameter was jialpable, and it appeared to arise from the ileocecal isbt. 
The ileum was greatly distended awasunog approximately 8 cm. la diameter ajd 
the walls were thickened An egg shaped portion of soft tissue about 4 by 2 ca 
was present m the mesentery of the cecum, adjacent to the ongia of the bout 
Because of the marked distentiOD of the lower ileum and the aseenduig cobix i 



tig 16.2 (Case IJ —This photograph shows a large nodular submucous peduno* 
lated Lpoma arising fttm the ileocecal \ahe 

was decided to do an obstructne type of resection with an external lieotr^ 
\ersostoro> The pabefll made ao cioesentful postoperatisc recovery and was on 
charged from the hospital on October 2t IW3 on his 27th postoperative da) 
The pathological report was as follows Specunen oinsists of the cecum 
together wath a portion of ascending coloa wiuch together measures 23 tm- w 
length. (Fig 162.) Also included is the appendix and 6 cm of the teimu™ 
Ueum. The peritoneal surface of the qiecunen appears normal The lumen n 
patent throughout. A rather large tiuDor can be palpated vvitbin the lumen c* 
tJie cecum On opening into the gut a large pedunculated tumor is seen. Tbe 
tumor has the gross appearance of an extremely large polyp wheb measwt* 
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DnussusCEPitNc sCHsoJcnus upomaof nicirr colon 
SI€NS AND SYSIPTOMS OF SUBJtfUCOI/S COLONIC UF03IAS 
As "e base noted abo*e, a few of Ibese tumois itiay not cause 
jmptoms, but the majority do evolte evidence of ibeir presence. Out 
WQ cases are quite f>pical of a large ^t>up of these tumors because 
be symptoms were present uatermittently for many jears. Pemberton 
md McCormadw baie analyzed this group Tfiey found die attacks 
tuve lasted from a few minutes to several days, and the patient enjoys 
good health behseen tlie episodes There is no periodicity of attacks 
Cociung oa at any fimej they are really symptoms of acute intestijial 
obstiuchon, with coheky paw, distention, nausea and sometupes 
lotuitmg episode sometnnes being lebeved by a boweV move- 
ineiit These symptoms in our parents seemed to be caused by transi- 
tory intussusception as uas shorn* by (be roentgen studies in our 
second patient Ftanh intussusception ivas t>ot found at laparotomy 
in either case 

Intussusception has been a characterishc compbcation of Uicse 
lesions, eighteen acute and file chronic intussusceptions and six 
chronic miersions, a total of 29 of ■JS pef cent, being noted in the 
sutysciea intestinal coses collected by Stetten and m four of the 
thuteen cases collected by Gault and Kaplan Schottenfcld’s analysis 
of 275 cases of gastrointestinal hpomas showed that about 3& per cent 
terminated m intussuscepbon Lazarus and Marks’* state that intussus- 
ception was found in 45 per cent of (bo reported cases, tlie tumor 
always being found at die tip of the intussusception, as emphasized 
by SteiteQ Christopher^* found «le\eQ Upomas in a coHectii'e review 
of forty three cases of benign tumor causing obstruction These usu- 
^iy comprise the second group of patients who present symptoms of 
short duration, a matter of a few days The picture is that of acute 
intestinal obstruction and the cause, acute mtussurceptioa which is 
irreducible although obstruction without ins agination of the bowel 
may occur 

BTo^\•ne and Hardy combined the findings of Pemberton and Mc- 
Cormack. and Gault and Kaplan to show that pam was a symptom 
m 752 per cent of the cases, palpable tumor, 742 per cent, coosU- 
ation K 4 per cent, weight loss, 1 1 6 per cent, and bleeding sufficient 
0 produce anemia, 7 9 per cent It would seem that symptoms first 
s^ng from tension on the stalk of the pedunculated tumor, the prob- 
^ colicky pain Eventually the tumor grows to a point 

a greater motor activity is produced and mhissusception oc- 
^s Constipation may he a factor either because of the transitory 
sbuchoo or motor unbalance of the «Jlon that underlies the tiansj- 


rooncET PACT, near,, 
a moder,i„ , 

of ,he ccem. „d "" ■“' ^ 

“raposed of mII^,rr,io„„r^““ “ “"pV U Oat uia B. i™ 

^ubted, lobulated fat tissue Tietapsufc 
Tliere are no areas of mfItniOT 
„ _, _ ' were discovered la themejoilcn 



1 moderate uidammatorv infilrr 

plasma cells in jg^^al s.i« A.l.ctZ' aod eosinophils and a it* 

absent eacept for a few atronhie^^*^ '^le musculans e 

desmoplastic submucosa u a I •nuscularu mucosa. Below the 

slight increase in ibe dimeasioVT/* .1 *»»' ‘ 

it other sites reveal no significant s.™ Sections from the coloo 

ite of support of the dependent nort tli* mucosa at tfi* 

odes reveals no evidence of tumor t n EsaminatioD of the bmph 

nmd in the site of a chronic mflammat^ “odes are characteristic of those 
F the ascending colon." Process Diagnosis Submucous lipoms 

On October 13 1948. approumatelv t«« , 

trapentoneal closure of the eolostoaiv w,™j "’°“™ *f<ee the first operation, 
e course. done with an uneventful postopoa 
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INTUSSUSCEPTIIsG SUBMUCOUS UPOMA OF BlCttT COLON 

case demand Of course local excision or primary resection js the 
treatment of choice if conditions warrant The surgeon likewise must 
not o^e^look mother asymptonratic lii>oma or an associated polyp 
which may later cause symptoms Ougliteison and Cheever’^ hi\c 
indicated this necessity in tlieir collected senes of recurring mUis 
siisceptions due to intestinal neoplasms which required multiple oper 
ations for relief We subscribe to their conclusion that every tumor 
of the gastrointesljnal tract espeoally if it is situated within the 
lumen of the intestine no matter how beni^ the character of the 
f,rowth should be removed unless there is definite contraindication 
since it always carries with it tl e llireat of intussusception 

In our cases the first case demanded obstructne ileocolic resection 
with ileotransversostomy because of chronic intermittent ileocecal 
obstruction The second case would have been amenable to primary 
resection and anastomosis but the exteriorization procedure seemed 
to be the safer procedure 


CO^CLVS!ONS 

1 Something will have been accomplished by this paper if the 
surgeons attention will have been directed to the possibility of the 
presence of this lesion either prior to or during operation when he 
IS face to face with an obscure abdominal case** (Stetten) 

2 In cases of obscure abdominal pam occurring intermittently for 
a long time with intervening episodes of complete freedom from 
pain with signs and symptoms of transitory obstruction associated 
with a palpable mass especially if in the right half of the colon a 
tentative diagnosis of intussusception due to benign tumor may be 
in Order 

3 A total of 153 cases of submucous lipoma from and including 
the ileocecal valve to the rectum has been previously reported 

4 Two cases of submucous bpomas of the colon are reported one 
ansing from the ileoceceal valve producing clironic obstniction on the 
basis of intermittent reducible intussusception and one in the 
ascending colon producing intermittent transitory intussusception 


REFERENCES 


1 SicHei, p Sub nucoiu Lipoma ol tlie Castro intestinal Tract A Report of 
pvo Su^ssfuUy Operated Cases and an Analysis of the Literature Sure 
^ Oj-nec & Obst 9 ISG-fO 1909 

- Cohort M W Submucous Upon a of the Castro-intesUnal Tract Sure 
v*>-nec J, Obst 52 101 118 1931 


370 


CEOitCE T. PAC^ BOBEBT J BOOIOB 

tory bouts of intussuscepbon. Sometunes the surface of the lesQo 
may ulcerate to produce chronic bleeding and resultant anemia, or tit 
entire lesion may be spontaneously extruded A mass, if present, is 
usually due to intussusception, while the teinporaiy obstrucboii is 
associated with distention and hyperpenstalsis 

DIACAOSIS 

A correct preoperafue diagnosis of this condition is rarely to be 
expected Jfoiicvcr, in cases of obscure abdominal pain occumrii 
infemiittently for a Jong tune xvith jntenerung episodes of complett 
freedom from pam, with signs and symptoms of transitory obstmctioii 
associated uith a palpable mass, especially sf in the nght half of tlf 
colon, a tcntabie diagnosis of intussusception due to a benijn tumor 
may be in order Yet the possibility of this beoign tumor bemc an 
adenoma is greater tlian the Ideliliood of its being a hpoma Thf 
roentgen studies may be of value Bet\»een acute episodes itms) 
a polypoid tumor mass in the colon, while in the obstruction of into 
suscephon the characteristic filling defects of the enferocohe or col c 
mtussusceptum projecting into the intussusrepiens, the so<alJed m 
sheathment pattern, may be found The general age group of th«« 
patients is usually the cancer age group," but lack of ph>sr^“ 
deterioration compatible with the long history imohed will 
indicate a benign process rather than cancer Even after opemag n 
the abdomen, the presence of a polypoid tumor with tributary h>P^ 
plastic lymph nodes due to inflammatory leaction in the segment c 
bowel harbonng the tumor may sull be more indicative of a roahj 
nanf tumor than of a lipoma 


treaitweivt 

The treatment of the tumor depends in great part upon the com 
plications the lesion has produced in becommg symptomatic. If. ^ 
rarely happens, a diagnosis of benign pedunculated tumor is 
preoperabvely, simple enterolomy for local exasion will piobab!} 
suffice, thou^ simple resection with pnmary anastomosis may ^ 
necessary If obstruction exists, the cfaagnosis will probably be maslcd, 
but regardless, an obstructive reseebon or exfenonzalion operation 
will be in order If the problem is that of acute mtussuscepUon the 
lesion may be reduced and the problem handled as if it were an on 
complicated tumor of the colon, but more probably the entwe kssoo 
tumor and intussuscepfed bowel together will have to be resected or 
extenonzed, as the condition of the bowel and the exigencies of the 


SALMO^ELLA TYPIII MURIUM CHOI^GITIS TREATED 
WITH STREPTOMYCIN 

Damd a t)BEim.c, M D * 

There has been increasing recognitiOQ in the past decade tliat tin. 
so called animal salmonella bacterial group was not Only the cause 
of gastroenteric fevers* * ** of varying seventy but also produced, 
in man, a ^eat variety of cluneal syndromes Salmonella l>i>hi 
murium, a natural pathogen of fowl and rodents,** has been reported 
as the etiological organism m pneumonia,** empyema,* osteomyelitis,* 
pentomtis,® endocarditis,® cholecystitis,** meningitis,** encephalitis** 
and obscure septicemias* These cases have been gathered mainly 
from publications emanalmg from South America, Australia and 
rViinn, countries in which the endemic focus is heavier than in the 
United States and m whicli the methods of sanitation have not yet 
brought under control food borne epidemics It appears not unbmely 
to review Uie possibilities of salmonellosis and its treatment m aoticipa' 
tion of epidemic outbreaks which may result from the present day 
population shifts, overcrowding and breakdown of sanitation through 
out the world The reported case of Salmonella typhi murium cho 
langiUs adds another case of localization of this type of infection to 
the literature 

CASE REPORT 

The paUent a 54 year old woman entered Stouot Sinai Hospital on May 11 
1945 with severe obsbuctive (aundice Two yean previously she had sufieted 
for four weeks an attack of febrile diarrhea which had been diagnosed as typhoid 
fever This initial illness was foQowed within eight weeks by a transient seizure 
of nghl upper quadrant coheky pain assoaaled with nausea and vomiting and 
relieved by inoiphinr She wa» then asymptoinabc until four ueelcs prior to Jjoi 
pitalization when her present SKkness commenced with typical biLary colic 
jaundice chills and fever up to lOS^F A diagnosis of recurrent typhoid fever 
was made at another hospital despite negative agglutinin titers and failure to 
isolate the organism from the blood stool or duodenal juice Sulfonamide and 
jieniciUin chemotherapy m adequate do$age was ineffective 

On admission the patient appeared cnbcally ill She was deeply icteric llie 
was 103*F The only significant physical finding was a tender hver 
palpable three fingeibreadlhs below the right cosUl margin UboraWry invesOga 
t ion disclosed a hemoglobin of 59 per cent and a white blood count of 10 000 

* Research Fellow m Surgery Mount Sinai HorpiUL 
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ler and jaundice persisted in spite of e*tenwl biUaiy drainage Lipiodol injected 
to the cl«ilec>slostomy \ 1 sual 12 cd a markedly dilated liihaty tract and outlined 
large stone completely obstructing the distal end of the comnion duel ( Fig 166) 
AcconJmgly, seteral weeks later, on June 16, 1943, clioledocholitholojviy v-nth 
tube drainage was performed Tluelc pus, obtained from the liugely dilated 




culture oE Salmonella typhi munum 
from the stooL Repeal serum agglu 
tenalstmo. 

UNeranA „ a ‘■‘“J*«>«‘n‘'*‘thotomy was marked but kwr grade 

P y ihrougR a tOiiry tree of nonnal cahber uito Vbe duodenum The Erne; 
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with a shift to the left. The icterus index was the cephalin iocculation 2 fiat 
The ainne and stool were stron^^ posibse for biJe aod uiobiluj. No b ei dinu? 
was revealed by the cholesterol-ester ratio the hippunc acid eicretion, or lie 
galactose tolerance tests Blood and stool cultures were negative ’nierewasMtfc- 
vation of the typhoid, para^phoid or dysentery sgglutmios. X ray of the abdomai 
was negative 



commoD duct 

The patients general condition detenorated rapidly during the first few djt* 
of hospitalization by which tune a diagnoss of severe acute cholangitis "as 
Because of her desperate state a tJiolecystostuiny was performed on ’'fay 
1945 under local anesthesia The gallbladder was acutely inflamed and disltnofo 
with 400 ec of purulent bile (Eschenclua coii) One stone was removed liol” 
the fundus Biopsy of the wall showed subacute loflammatory changes 
Ptwtoperabvely the patient* general condition improved sightly but ti" 



SALMON-EU-^ TYpm Ml/IQUlki aiOUlSGHi'i *11 

ceded the infection or was the result of it is unkno%vn, but, in the 
presence of the biUary obstruchon which developed, the infection 
spread throu^out the bihary hee pioducmg a suppurative cholangitis 
The poor response to chdlecyslo$lomy is not surprising, for the 
biliary tract is never saUsfactonly drained by a cholecystostomy Tlie 



Fig 168 -Droplets of Ipiodol can be s««i ihroughoul Uie hepabc parenchyma 
Oto weel» after a oltolan^ogram 


Mure of choleilochoutholomy and dtaiMge of the common duct may 

tearenbedtotheunfoctunul-o™ . Uangiectasts 

e droplets of 
(Fig 16S) 

suppurative cholangioctasis to 
chemotherapy paraUds the results m the treatment of btoncluectasts 
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^et in aJJ fairness it must be admitted that salmonella infectioDS, m 
general, respond capriciously to streptDm)cin. Furthennore, by pies' 
cnt standards, the dosage used in this case cannot be considered 
adequate. Keefer** has reported twenty-sis cases of salmonellosis, of 
which only twelve showed improvement or cure vnth streptomjcm. 
He advised high dosage (3 to 6 gm per day) and prolonged (lejl 
ment (two weeks). In the case reviewed an adequate blood lesd 
(25 units/cc ) was maintained for five days, but the leul m thebfle 
(5 units/cc) was well below tbe sensitivity of the organism (S 
units/ce ) According to some studies on the distnbution of stiepio- 
m>cin in iJie body,-’*' tlie drug appears in the bile in concentration 
just below that of the blood. This may be true when the liver 
biliary tract are normal, but. in our cxpencnce in tbe treatment d 
two recent cases of cholangitis, the biliary level was about one fourth 
that of the blood level Inadequate concentrahon at the local site d 
infection is dangerous Finland** reports that under such oreuw* 
stances there is a marked tendency for the development of dni| 
fastness Fortunately this did not occur m this case and there 
exists the opportunity for more intensive treatment with sfreptom)****' 

sitMUAnr 

A ease of Salmonella lyphi murium cholangitis treated surgifdlj 
and with streptomycin is presented Other complications of this 
enteric infection are listed High dosage and prolonged treatment are 
advised to eradicate biliary infections 
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SPONTANEOUS RUPTURE OF THE COMJION BILE DUCT 
FOLLOWLNG CIIOLEDOCHOLITHOTOMY 

Damd a. D»Eitu.c, M D.* 

Rupture of the common duct is a rare but catastrophic complica- 
tion of biliary surgery Although much attenbon has been given in 
the recent literature'*--^ to spontaneous, nonoperabve, atrau- 
matic perforabon of the bibary passages, dierc are only twenty-seven 


(1) mfeeboo, (2) \ascular accident, (3) ohstruebon and (4) pancre- 
abc reflux Yet in reviewing the literature, the high incidence of 
persistent common duct stones (90 per cent) seems more than for 
tuitous The following case is piesented to reemphasize organic biliary 
obstruction (calculus) as the most important factor m postoperatn e 
ruptuie of the common bile duct and to suggest that funcbonal oh 
struebon (sphincter spasm) may play a significant role as well 

CASE REPORT 

A man, A L , entered the hospital on Oett^er 4, 1945. complaining of high 
fercr, chills and jaundice In February. 1943, after fi\e >e4is of recurrent attacl.s 
of febnle, ametenc biliary coho, a cholecystectomy was performed for acute 
cholecystitis witliout stones Following operation, attacks of coUc. fever, chills, 
and now in addition jaundice, occurred uotil Apnl, 1945, when a choledocho 
lithotomy with T tube drainage for commoa duct stone was done External biliary 
drainage ceased promptly after the removal of the T tube The patient was not 
relieved of lus complaints, however, and continued to suffer attacks of cobc, fever 
tad laundice increasing in frequency, seventy and duraUOn He entered the hos 
pital following fixe da)$ of high fever, dulls and jaundice 

Physical examination revealed an acutely lU and jaundiced male The tern 
perature was 103 S®F Tlie blood pressure was 105 mm of mercury systobc and 
65 mm diastolic The abdomen was slightly distended with moderate generalized 
xolunt^ Spasm In the nght upper quadrant Uiere was exquisite tenderness above 
an oblique, well-healed scar Ko masses were palpable Rectal exaiamation was 
negauxe Laboratory investigaticni disclosed a hemoglobin of 89 I>cr cent and white 
Jaisaf cuttur o/ with normal diSerentiaf count The blood urea was 19 

mg per TOO cc , ibe ictcnir index S The stools were guaiac negative and brown 

^“*eical Service of Dr Ralph Colp. \Joonl Sinai Hospital, New 
• Research Fellow m Surgery, hlount Sinaf Hospital 
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SPOOTAi\EOUS RUPTURE OF THE CO.MMON BILE DUCT 
FOIXOWUSG CllOLEDOCIIOLITHOTO'MV 

Dawd a. Dbeilinc, \! D • 

RtmiBE of the common duct is a rare but catastrophic complica 
bon of bihary surgerj’ AlUiou^ mudi attention has been given in 
the recent literature'* “ to spontaneous, jionoperative, atrau- 
matic perforation of the biliary passages, there arc only twenty seven 
case reports'^'® of postoperative rupture of the cholcdochus New- 
berger,® Mmzzi® and Drunsclnvig® have discussed at Icngtli Uie patho- 
genesis of this sjTidrome and have classiGed the etiological factors as 
(I) infection, (2) vascular accident, (3) obstruction and (4) pancre 
ahe reflux Yet in reviewing the literature, tlie high incidence of 
persistent common duct stones (90 per cent) seems more than for- 
tuitous The followang case is piescnted to reemphasize organic bihary 
ohstruebon (calculus) as the most important factor m postoperative 
rupture of tlie common bile duct and to suggest Uiat functional ob 
stnichon (sphincter spasm) may play a significant role as well 

CASE HEI^ORT 

A Rian A X<, entered the hospital on October 4, 1945, complaining of high 
fever, chills and jaundice In February, 1943, after five >ears of recunent attacks 
of febnle, amctenc, biliary cobc, a choIcc>slect©my was performed for acute 
cholecystitis without stones Following operation attacks of colic fever, chiUs, 
and now in addition jaundice, occurred until April, 1045, when a choledocho 
lithotomy with T tube drainage for common duct stone was done External biliary 
drainage ceased promptly after the removal of the T tube The patient was not 
relieved of his complaints however, and continued to suffer attacks of colic, fever 
and jaundice, increasing in frequency, seventy and duration lie entered the hos 
pital following five days of high fever, chills and jaundice 

Physical esammation revealed an acutely ill and jaundiced male The tern 
perature was 103 8*F The blood pressure was 105 mm of mercury systolic and 
63 mm diastolic The abdomen was sLghtly distended with moderate generalized 
voluntary spasm In the right upper quadrant there was exquisite tenderness above 
an oblique, well healed scar No masses were palpable Rectal exammation was 
negative Laboratory investigation disclosed a hemoglobin of 89 per cent and white 
blood count of 11 800, with normal differenbal count The blood urea was 19 
mg per 100 cc, the icterus index 8 The stools were guaiac negabve and brown 


From the Surgical Service of Dr Ralph Colp, Mount Sinai Hospital, New 
'ork City 
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A diagnosis of peritonitis foUouing either a ruptured clioledochus or acute 
pancreatitis made but the condibon of the patient uas so desperate that 
operative intervention was impossible Accordingly he was placed m an oxjgen 
tent a Miller Abbott tube was introduced, parenteral infusions and transfusions 
were given, and chemotherapy was administered parcntcrally and intrapcntoneally 
He icinaiDed cnticall> ill until one inormng ten da>s after the exacerbation when 
a fluctuant bulge was noted ui the midportion of the previous laparotomy scar 



l”0— Postoperabve cholangiogTasn shoviving dilated clioledochus a well out 
hned pancreatic duct, and lipiodol in the duodenum 

'Jbis was mcised under local anesthesia with tlie Uberation of about 1500 cc of 
•wei, purulent bile A large tube was inserted FoUovimg this purulent (Esehenchia 


* structure which was interpreted as the duct of AVu^ung (Fig 169) No dye 
entered the duodenum 
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in color The urine showed bile 1 plus urobilin 1 20 Serum amjiase actinty was 
reported as 40 Somogyi units 

The impression on admission was that lie patient had surgical obslruitiie 
jaundice IIis general condition was so poor that chemoll erapy and parenteral 
fluids were administered ui the hope that the present attack would subside and 
that exploration could be performed at a more propitious time On if e thini 



Fig 169 — Postoperatise rbolangiogiam sltowuig marked dilatation of the chole 
dochus and Mtlming the duct of Wirsung 

hospital day however the patient suffered the sudden onset of excruciating ab 
donunal pam starting in the epigastnum and spreading to the entire abdomen 
•JTus was associated with nausea profuse perspiration dyspnea extreme asthenia 
and pallor The abdomen became ngid and tender throughout and ll e blood pres- 
^c was unobUiaable X ray showed no au under tfie diapfragm Abdominal 
ncture in the left lower quadrant yielded gieenuh. odorless fluid containing pan 
toUo fennenu bJi md tbslnda. 
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organic obstruction The added and possibly determining obstructive 
factor m the causation of rupture was an intensely irritable sphincter 
Even following choledocholilhotomy tins patient displa>ed roent 
genographic k>Tnographic and biochemical (pancreatic reflux) evi 
dence of increased sphincter tone Colp*® has repeatedly emphasized 
the importance of this increased tonus and imtability of the sphinc 
ter m the production of hihary dysfunction and pancreatic disease 
It IS also significant tliat this patient had been receiving large doses 
of morphine for pain dunng attacks of colic Morphine alone may 
cause intense spasm m an imlabic sphincter Tlie logical sequence 
of events in the case presented appears to be organic obstruction 
caused by stone and abetted by a secondary functional spasm of the 
sphinctene mechanism leading to an increase in intraductal pressure 
sufficiently great to cause rupture it tlie point of least resistance i e 
the site of previous choledochostomy 
Other findings suggesbve of sphincter spasm as a contnbuUng 
mechanism in postoperative common duct rupture are the time rela 
tion to operation and the observations at laparotomy m the large 
group of cases of spontaneous nonoperative nontiaumatic biliary 
rupture*^ * s'-** Choledochal rupture may occur ten days to three 
and one half years postoperalivcly In Uie two longest cases on 
record’ * no common duct stone was found at operation! The opera 
tive findings m the group of spontaneous rupture without calculus 
disease and without trauma aie just as important It is true that in 
some of these cases the rupture can be explained by anomaly of the 
biliary tree (diverticulum stenosis** *) or infection (inflammatory 
stricture) But in many instances a normal biliary tree is encountered 
and here only functional elevation of intraductal tension offers an 
adequate explanation for the rupture The most ideal illustrative 
cases occur m infants*® in whom spasm of the duodenum is known 
to be intense and of long duration 

In the cases of postoperative spontaneous biliary rupture which 
were reviewed 60 per cent of the patients succumbed to the comph 
cation Despite the rare occurrence of the condition such a high 
mortality requires consideration as to means of prevention If bihary 
obstruction due to stone and sphincter spasm be accepted as the most 
important etiological factors the problem of prevention resolves itself 
into more frequent and careful exploration of the common duct when 
there u a history of jaundice or day colored stools ^Vhen common 
duct calculi are found a careful sear^ for hepatic duct stones should 
be made Endocholedochal sjJimcterotomy*® may be advisable in 
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Four weeU Uter, on November 10 , 1945, the patient was discharged to a 
convalescent home with a temporary biliary fistula. While there the catheter fell 
out of the fistula, the external bdiaiy drainage ceased, and the patient was 
returned to the hospital with obstructive jaundice 

Exploration was performed on November 27. 1945, under spinal anesthesu 
The fistulous tract was traced to a tremeadously dilated common duct to which 
the duodenum was adhetenL Separabon of the two structures revealed a large 
defect in the waU of the common duct through which the previous rupture had 
taken place and probably through which the previous choledochohtholom)' had 
been performed A large round stone was removed from the distal common duct 
after which the duodenum could be easily entered with a probe. The common duct 
was dramed by T tube Bile removed front the commoii duct during the operation 
contained pancreatic ferments and cultured Escherichia coh and B pioteus 

The postoperabve course was berugn Lipiodol injected through the T tube 
entered a markedly dilated common duct and after some delay flowed mto the 
duodenum The pancieabc duct was clearly visualized (Fig 179) 

Because of the dilalahon of the bihajy tract and the evidence of sphincter 
spasm the patient was discharged on December 14, 1945, with T tube in situ 
Sa weeks Uter on February 2 1946. he returned for further study He was 
asymptomatic afebnie and anictenc Spontaneous external biliary drainage was 
negligible Repeat cholangiogram indicated that the biliary tree was no longer 
dilated and that bpiodol passed promptly into the duodenum After morphine 
however there was delay in passage and the pancreatic duct could be outlined. 

At I 

and _ , • 

study of the sphinctenc resistance*’ confirmed this the inibal resistance of the 
sphiBcUr being 150 tnm of water and the resistance one hour after six minims 
of Magendie soluhon being 300 mm of water Nevertheless the T tube was 
removed at this time just su months after choledocholithotomy Followup si* 
months later has shown no mdicabon of persistent disease 

COMtlEVT 

Increased intracholedochal lensiOD due to calculus obstruction and 
the effects of pancreabc reSux was considered as etiological factors 
in the postoperative niphire of the common duct in this case In the 
produebon of increased biliary tension functional as well as organic 
factors must be considered Indeed, the evidence in this case and m 
many of those in the literature appears to support the contention 
that biliary obstruction caused by a funcAonal spasm of the sphincter 
mechanism may elevate intraductal tension sufficiently to produce 
a rupture at a weak point m the biliary canal . 

One of the interesting features of the case was the persistence o 
brown stools throughout the illness and the cessabon, upon two 
separate occasions, of external biliary drainage m the presence o a 
common duct stone This could not have occurred with coropc® 
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orgaojc obstruction The added and possibly delcnnining obstructive 
factor in the causation of rupture vvas an intensely irritable sphincter 
Even following choledocholitliolomy this pahent displayed roent 
genographic kymographic and biocliemicil (pancreatic reflux) evi 
dence of increased sphincter tone Colp” ** has repeatedly emphasized 
the importance of this increased tonus and irritability of the sphinc- 
ter in the production of biliary dysfunction and pancreatic disease 
It IS also significant that this patient had been receiving large doses 
of morphine for pain during attacks of colic Morphine alone may 
cause mtense spasm in an irritable sphincter The logical sequence 
of events in the ease presented appears to be organic obstruction 
caused by stone and abetted by a secondary functional spasm of the 
sphincteno mechanism leading to an increase m intraductal pressure 
sufficiently great to cause rupture at the point of least resistance i e 
the site of previous choledocliostomy 
Other findings suggestive of sphincter spasm as a contributing 
mechanism m postoperative common duct rupture are the time rela 
tion to operation and the observations at laparotomy in the large 
group of cases of spontaneous nonoperativc nontraumatic biliary 
rupture*^ * ^*"*1 Choledochal rupture may occur ten days to three 
and one half years postoi>eratively In the two longest cases on 
record^ * no common duct stone was found at operation! The opera 
tive findings in the group of spontaneous rupture without calculus 
disease and without trauma aie just as important It is true that m 
some of these cases the rupture can be explained by anomaly of the 
biliary tree (diverticulum stenosis** *) or infection (inflammatory 
stricture) But in many instances a normal biliary tree is encountered 
and, here only functional elevation of intraductal tension offers an 
adequate explanation for the rupture The most ideal illustrative 
cases occur in infants** * in whom spasm of the duodenum is known 
to be intense and of long duration 

In the cases of postoperabve spontaneous biliary rupture which 
"ere reviewed 60 per cent of the patients succumbed to the comph 
cabon Despite the rare occurrence of the condition such a high 
mortality requires considerabon as to means of prevention If bihary 
obstruction due to stone and sphincter spasm be accepted as the most 
miportant ehological factors the problem of prevention resolves itself 
into more frequent and careful exploration of the common duct when 
there is a history of jaundice or clay colored stools When common 
duct calculi are found a careful search for hepabc duct stones should 
be made Endocholedochal sphmeterotomy^® may be advisable in 
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Foul ueeks later, on No%einber 10, 1945, the patient was discharged to a 
convalescent home with a temporary biliary fistula. Wlule there the catheter fell 
out of the fistula, the external biliary drainage ceased, and the patient was 
returned to the hospital with obstructne jaundice 

Exploration was performed on Kovember 27, 1945, under spinal anesthesia 
The fistulous tract was traced to a tremendously dilated common duct to which 
the duodenum was adherent Separation oC the two structures revealed a large 
defect m the wall of the common duct through which tlie previous rupture had 
taken place and probably through which the previous choledocholithotomy had 
been performed A large round stone was removed from the distal common duct 
after which the duodenum could he easily entered with a probe The common duct 
was drained by T lube Bile removed from the common duct during the operation 
contained pancreatic ferments and cultured Eschenchia cob ^d B proteus 

The postoperative course was benign Lipiodol injected through the T tube 
entered a markedly dilated common duct and after some delay flowed mto the 
duodenum The pancreatic duct was clearly visualized (Fig. 170) 

Because of the dilatabon of the biliary tract and the evidence of sphmeter 
spasm, the patient was discharged on December 14, 1945, with T tube m situ 
Sut weeks later on February 2 1946, he returned for further study He was 
asjTTiptomaUc afebnle and amctenc. Spontaneous external bibary drainage was 
negbgible Repeat choUngiogram indicated that the biLary free was no longer 
dilated and that bpiodol passed promptly into the duodctium After moiphiM 
however there was delay in passage and the panaeabc duct could be Mtlinei 
It was considered advisable to continue T tube drainage for ten weeks more 
At the end of thu time on May 1. 1946 x ray study of the biliary tract with 
and without morphine*’ showed sbght persistent sphincter spasm Lymograplue 
study of the sphinctenc resistance” confirmed this the imtial resistance of the 
sphincter being ISO mm of water and the resistance one hour after six mminia 
of Magendie solution bemg 300 mm of water Nevertheless the T tube was 
removed at this time just six months after choledocholithotomy Followup su 
months later has shown no indication of persistent disease 

COMMENT 

iDcreased intracholedochal tension due to calculus obstruction and 
the effects of pancreatic reflux was considered as ebological factors 
m the postoperative rupture of the common duct m this case In the 
produebon of increased bihary tension, functional as well as organic 
factors must be considered Indeed, the evidence m this case and in 
many of those in the literature appears to support the contenbon 
that biliary obstruchon caused by a functional spasm of the sphincter 
mechanism may elevate mbaductal tension sufficiently to pro uce 
a rupture at a weak point m the biliary canal . 

One of the mterestmg feahires of the case was the persistence o 
brown stools throughout (he illness and the cessahon, upon tvvo 
separate occasions, of external biliary drainage m the presence o a 
common duct stone This could not have occurred with comp « e 
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cases of recurrent cholcdocholithiasis-cspeciaily jn those with an 
imtable sphincter Morphine as an analgesic should be avoided when 
ever possible in the postoperative penod of biliary surgery 

SUMMARY 

A case is presented of spontaneous postcholedocliohthotomy clio 
ledochal rupture The literature, etiology and prevention of this 
surgical complicabon are discussed Mechanical and funcbonal ob- 
struction are sbessed as causative factors The surgeon is cautioned 
against the overuse of morphine in biliary surgery 
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A ILIRE ,^^O^ULY OF THE CYSTIC DUCl 
H E LETTEn, M D , FACS* 

The purpose of this presentation is to describe an instance wherein 
the c)stic bile duct emptied into the right hepatic duct Under ordi 
nary circumstances, this abnormahty would be purely of anatomical 
interest In this case, howeser, Uie presence of tlie anomaly mcreased 
the difficulty of the operatne procedure 

CASE REPORT 

Uisior} — J L '\as a 50 scar old male w1m> entered the hospital July 24, 
lie was well unbl sut months pnor to adnussion when he noted the onset of slight 
nausea and a bloated feeling in the epigastnum sdler meals About two weehs be 
fore hospitalization some vague abdonuoal discomfort developed which was soon 
followed by jaundice, dark colored unne, anoreua and constipation He had lost 
appioamately ten pounds la weight 
• I 


felt There was no evidence of ascites and the superficial abdominal waD veins 
"ere not prominent 

baboraiory Data — Unnalysis was normal except for the definite presence of 
bile Hie hemoglobin content of the blood was 7? per cent (Sahh) and the white 


eephahn flocculation test was first reported as being 1 plus but later became 4 
plus The stools were negatise for blood on chemical exammabon Gastiomtesbfial 


Rndings —There were extensive adhesions between the hver and diaphragm 
which obliterated the right subphremc space The gallbladder was moderately 
msteoded with thick greenish yellow bile The cysbc duct entered the distol por 

from the Surgical Semce of Dr Ralph Colp Mount Smai Hospital, hew 
'ofV City 

* Adjunct Surgeon, Mount Smai Hospital 




A RARE .ViNOSIALY OF THE C\STIC DUCT 
H E LuTEn, MD, FACS • 

The purpose of tins presintotion is lo describe an instance wherein 
the c>sbc bile duct emptied into the nglit hepatic duct Under ordi 
naiy circumstances, this abnormality would be purely of anatomical 
interest. In this case, howeser, the presence of Uie anomaly mcreased 
(he difficulty of the operatise proc^urc 

CASE REPORT 

llutorr -J L a 50 )€ar old male »l>o entered tliL hospital July 24 1944 
He \^as well until six months prior lo admission s^tien he noted the onset of slight 
nausea and a bloated feeling la the epigastnum after meals About two wee^s be 
foie hospitalizabon some vague abdominal discomfort developed which was soon 
followed by jaundice, dark colored unae, anorexia and constipation He had lost 
approximately ten pounds in weight 

Pbyueal Examination —The patient was ihm, moderately icteric and ap 
peared ehiomcally iIL No abnormality could be found on examination of his heart 
'“S* or blood pressure The abdomen was soft slightly scaphoid in appearance 
and palpation of the right upper abdomen revealed an enlarged nonlender bver 
which extended about 4 cm below tlie costal margin The gallbladder could not be 
elt There was no evidence of asales and the superficial abdominal wall veins 
were not prominent 

■ 1 hahoraiory Data — Unnalysis was normal except for Uie definite presence of 
Bile The hemoglobin content of iNa 1 Vv% 1 « 77 ner rent I 'I'llib ) and the white 


“PhiUn flocculation test was first recited as being 1 plus but later became 4 
P us The $u»b were negative for blood on clienucal examination Caslromtestina! 

studies were essentially normal 


ucL Right and left hepaticoduodenostomy with complementary jejunostomy for 

‘Wntauon was earned out 

I ‘’'dings,— There were extensive adhesions between the Lver and diaphragm 
j ^ "hlerated the right subphreiuc space The gallbladder was moderately 
_ ”1 ed with thick greenish yellow bile The cysbc duct entered the distal por 

Surgical Service of Dr Ralph Colp Mount Sinai HospiUl New 

Adjunct Surgeon, Mount Sinai HospitaL 
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lioun After tins, jcjuniutoiny feeding was earned out until oral aUmLiitation wis 
pennitted on tlie fourth day. WiUun a few Imirs after operation bile was noted ui 
the matenal that was aspirated from the stomach tlirougli tlie indwelling Levin 
tube Oa UieEfth postoperative day. some biliary drainage was noted on tlie dress* 
mgs and this persisted for sixteen days The icteric mdex dropped to 15 by tlie 
suth day after operation and a wceL later was down to 6 A secondary anemia 
was combated by tlie administration cl blood. Tlie patient was discharged from 
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P Photograph showing the common bile duct, the position of tlie 

^oma witliin die common duct, segments of right and left hepatic ducts, and 

portion of the cystic duct 

hospital four and one half wtchs after operation weighing 112 Vj pounds as 
“ preoperaUve weight of 113 pounds 

•jI'w*— T he snentnen nf i PsUbUrldpT to whirh is attiHied 


al^ common bilo duct whuh measures about 1 cm in length and 

os completely obhterates die lumen (Fig 171) Tlie mass on section is grayish 
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lion of the right hepatic duct The latter was approsiniatel^ cm in duroeler 
wlule theWlhepatir diMl War aJo»asf5cm indiamtter Just distal to the iun<,tion 
Ilf tile two hepatic ducts, there was a bard tumor mass about 1 cm in dianieler 
wliJch Mas Sjtiiatnd hTiAiit, and coinpilctef]^ obstnicted, the common bile duct 
DistaJ to tins tumor, ilie coninion duct appeared normal in cahbcr There Mere no 
esidences of metastasei >a either the Iner or in the region of the portal fissure The 
tumor mass was not adlierenU but the eoMroon bile duct was coserrd by a number 
of small blood sesseb and bands 


Procedure.— A nght upper rectus mMscIc-spldting incision was 
used After separating the adhesions, tt was fdt that the lenon was a 
carcinoma of the common bile duct and that it could be removed 
The dtsts} portion of the chofedochus Has caposed after Jigatmg 
and sesenng the numerous oscrljing vessels and bands A tem 
porsf} 2oop was then t/iroun around it The prowmal portion of the 
comrnon duct and tumor were then freed from the sunounebng 
s&xtctures la order to clanly the jxisUjon of the c>stic duct, the 
ga))hh^der was rtmoied from the Iner bed siibscrotally from flbo»e 
downwards and the c>$tic senseis were ligated and cut The essPe 
duct was then liberated to its termination v.hich was found to be in 
the lower porbon of the right hepatic duct Since the carcinoma was 
situated almost at the junction of the two hepatic ducts, it was ncceS* 
sary to cut through each hepatic duct separately /\/ter se^enng the 
eoiTiinon duct below the neoplasm, the specimen "as removed vviih 
the attached galibiadjer and c>$tic duct The cjslic duct entered the 
right hepatic duct about 5 mni proximal to (ho point of junebon of 
(he two hepatic cfucts The distal emd of the common duct was doubly 
ligated Nvilh chromic catgut Each hepatic duct was then separately 
united with the second portion of the duodenum using Interrupted 
iVo 000 chiomic catgut sutures for a two layered anastomosis vvath 
small rubber tube splints fhe ts\o anastomoses were about 0 75 cm 
apart The duodenum was attached to the b\er capsule witji seseral 
ujteiTupted sutures Because i( was felt that duodenal rest would 
be advisab/e, a Stamm Kader type of |C)unostom> was done about 
16 inches distal to the duodenojejunal junction and the tube was 
brought out through a left lateral swU incision Tsso Penrose drams 
were p/aced dowTi to the anastomosis and the abdomen was closed 
in layers with chromic catgut Seteral heasy silJ. sutures through all 
the layers of the abdominal w#U w-cre used in addition, for rcin 

foicement . , . t i j l 

The patient recewed 500 ce of Qtrated blood during the operation 


Po»lt.P«raU»e Cour»e.-The paW* condibow was salwfattory at die cthI u ( 
the operation and intravenous flmds were adouAistereO lor the first twenty Jour 
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A RAKE ANOMALY OF THE CYsnC DUCT 

in early bifurcabon of the pnmaiy duo*fenRl hud into right, left and 
)stic ducts with the cjstic duct onginRhng so low down as to arise 
rom the right hepitic duct 


aUMMAR\ 

An unusual anomaly was described wherein Uie c)shc duct 
entered the nght hepatic duct This complicated tlie surgical pro- 
cedure of resection of a common bile duct carcinoma, and necessitated 
1 separate nght and left hepaticoduodcnostomy 

REFERENCES 

1 Klemperer, P and Otani S Persona] conunumcation 

2 Craham, E H , Cole. W il . Copher. C H and Moore. S Diseases of the 

Gallbladder and Bile Ducts Philadelphia Lea & Febiger, 1928 
3- Eisendrath, D N Anomalies of the Bile Ducts and Blood \’essels as Cause of 
Accidents m Bihary Surgery J A M A , 71 6W, 1918 
1 Eisendrath, D N OperaUse Injury of the Common and Hepatic Bde Ducts 
(Fig 9B) Surg , G) nec. & Obst . 31 0 1920 

5 Flint. B R AbnormaLues of Uhs Right HepaUc. CysUc and Gastroduodenal 

Arlenes and of the Bile Ducts Dnt J Surg , 10 509. 1923-1923 

6 Lurie, A The Topography of the Eirtrahepalic Bihary Passages Ann Surg , 

105 161, 1937 

7 BoJeau Grant, J C A Method of Anatomy Balurnere, Md WilLanis & Wil 

hms,1940.p 254 (Fig 233B) 


892 


II E. L£IT£B 


m color and invades the wall of the duct. The gallbladder is filled with ihiclc green- 
ish bile The cystic duct appears to enter the right hepabc duct about 4 mm. above 
the point of junction of the two hepatic ducts 

\licroscopic secbons reieal the growth to be an adenocarcinoma 
Follow Up.— Several weeLs after leaving the hospital the patient began to have 
recurrent episodes of chills, feicr and icterus Uospitalizabon was adiised but he 
refused These attacks became more frequent and the pabents condibon gradually 
deteriorated until he died at home nine months after opcrabon 

C03UIENT 

A search of the literature reveals few references to this unusual 
anomaly Klemperer and Otani have not seen this abnormality m a 
series of seteral thousand autopsy examinations Graham and his 
associates in a hberal desciipbon of the various extrahepabc duct 
anomalies fail to mention the aboxe desenhed condition Eisendrath’s 
senes of 100 cases does not disclose a smiilar example Flint’s study 
of 200 postmortem examinations reveals twenty nine mstances of an 
accessory right hepatic duct Most of them entered various parts of 
the common hepabc duct except for one example in which it drained 
into the cysbc duct Luxje presented a series of 194 dissections of 
the biliary passages In one case the cysbc duct joined at the junc* 
tion of the right and left hepabc ducts The only reference that 
could be found to the anomaly seen in our patient is a drawmg in 
the book by Boileau Grant • 

Embryologically, the extrahepalic ducts arise as an outgrowth 
from the foregut The primary branch forms the common bile duct In 
the normal development, an outgrowth from this duct becomes the 
cysbc duct after which it bifurcates to form the nght and left hepatic 
ducts The porbon of duct between the hepabes and the cysbc 
duct IS anatomically the common hepabc duct A double primary 
outgrowth from the foregut may result in a dupheabon of the com 
mon duct, a separate duodenal entrance of a common bile duct and 
cysbc duct, or an accessory hepatic duct Since the primary out 
growth has tlie ability of forming branches, secondary ducts may 
develop Thus accessory hepabc ducts may result from the choledo- 
chus, common hepabc duct, cysbc duct, gallbladder, and nght and 
left hepabc ducts Early division of the common bile duct in the 
process of development may produce a condibon whereby each 
hepabc duct extends down separately to a point close to the duo- 
denum Our anomaly must be ei^lained on the probability of a 
primary outgrowth of the cysbc duct from the nght hepabc duct or 
• A similar drawing has also been found in an article by Eisendrath * 



MODIFIED C1IOLEC\STECTOM\ IN rUUIINATING 
CII0LEC\ST1TIS 

L J Morse M D , F A C S * and J S Bard M D t 

One o{ the fundamental principles which underlie the surgeon s 
ceaseless effort to mal.c surgery safer is to correlate tlie extent of the 
operati\e procedure \Mth Uie pabents ability to withstand it Tlius 
mortality must of necessity be the all important > ardstick in deter 
mining the practicabilitj of any operation 
Early cholecystectomy m acute cholecystitis has been finding 
increasing fa\Qr m recent years and a great majority agrees tliat 
this IS the operation of choice Unfortunately however many of tliese 
patients are not presented to the surgeon until their pathological 
process has advanced to a stage so severe that this procedure may 
impose an unwarranted risk 

la a comparative study of the operative mortality m the various 
stages of gallbladder disease from the clinic of tlie New York Post 
Graduate Hospital m 1939 Carter ct aP found Uiat by dividing the 
t)pes of acute cholecystibs uito the following four pathological 
groups acute purulent gangrenous and perfonted the mortality 
ascends from 0 per cent in the first to 33 per cent in tlie perforated 
gioup In other words increasing seventy of the disease is accom 
panied by a mathematical progression in Uie mortality rate 
Where a less formidable procedure is indicated in the manage 
ment of the advanced case of fulmmabng cholecystitis cholecys 
tostomy has been accepted as tlie substitute for choyecystectomy m 
mterest of minimal traumi for tlie poor risk case Thus botli 
•alters and Cutler and Zolbngcr have found it expedient to perform 
cholecystostomy in approximately 20 per cent of their acute gall 
bladder cases Cholecystostomy liowever does not appear to answer 
^6 problem since it is now recognized Uiat this procedure gives 

From the Departments of Sarceiy Jewish and Queens General Hospital New 
loA City 

Associate Piofessor of Clin cal SurK«y New York Medical College Vis ting 
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mucosa attached to the Ii\ er bed— iodine, phenol or the actual cautery 
This maneuver is entirely unnecessary, sinco in the type of case m 
which we have utilized this form of cliolecystectomy, the necrotic 
mucosa readily sloughs away in the subsequent drainage. A catlieter 
1$ placed m the patent c>stic duct and a cigaret dram witli its pro- 
truding gauze IS so arranged m the gallbladder fossa as to aid in 
maialaming the catheter m situ. The abdomen is then closed. 

The follovvuig are two illustrative case reports in which the opera- 
tion of subtotal cholecystectomy was performed 

Case 1— IL V, a 56 jear old womao, was admitted to the Jewish Hospital of 
BrooU}!) oa September SO, 1934. She complained of ten attacks of nght upper 
quadrant pain in the past tvio months The last attack occurred ten da>s pnor to 
admission and was followed by penistent soreness in the nght upper quadrimt 
Pli)'sical examination revealed exquisite tenderness and spasm with a sense of mass 
ffl the nght upper quadrant 

Eiplorahoa was canied out ten days after admission under mtious oxide etlier 
anesthesia Upon liberation of dense pencboleostac adhesioQX, a gangrenous gall- 


^sbo ducL The stone could be removed only by spLtting the gallbladder from 
fundus to cystic duct, tJius joining both perforations The wings of the gangrenous 
oigu were removed, leaving the portion adherent to the liver bed in situ A 
Mtheter was inserted in the cystic duct and fixed by placing one cigaret and one 


good condibon twenty four days postopcniUve with a small amount of biliary 
diamage and has remained well since this time 

n L , a 51 year old woman, was admitted to the Jewish Hospital of 


to 104* F The fever subsided with sulfa and penicillin therapy so that on 
sd^sion the temperature was 100' F Physical examinalioa revealed tendeness 
sed ngidity in the nght upper quadrant, as well as a palpable mass extending 
wee fingeibreadths belOw the costal margin 

Exploration was made on October 22, 1946, through a nght upper rectus 
Muscle retracting incision under cyclopropane curare-endotracheal anesthesia The 
Siubladder was found to be gangrenous with a large calculus impacted in tlie 
^sUc duct This area perforated dunng gentle mobiLzation of the gallbladder 
Subtotal cholecystectomy was performed in the manner described above 
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nse to a decidedly higher mortahly than does cholecystectomy Carter 
reported 8 per cent mortahty m 428 cholecjstectoimzed pabents with 
acute gallbladder condibons and 30 pet cent in cholecystostomized 
patients Aeilher poorer risk nor more severe diseased process could 
entirely account for this disproportianate mortalily 
Our purpose here is to call attention to subtotal cholecvstectomy 
which we believe is a procedure of inestimable value in the manace 
acutely ill patient with fulminahng cholecjstitis The 
gallbladder is removed to the c>stic duct except for that portion 
attached to the hver bed This procedure is by no means new Reports 
have appeared m the literature since 1921 The largest studies re 
ported are those of Mckenly* in 193o thirty five cases with one 
Rjtchie® in 1937 twelve cases with no deaths Estes* in 
1938 fort> -eight cases with one death The overall mortality lor 
these three groups is just above 2 per cent One of us (L J M ) did 
fiis first case in 1933 We now have a total of twelve cases without 
a mortality • 


IhDICAIIONS 

The following have been our indications for the use of subtotal 
cholec>$tectomy 

1 The poor risk elderly pabent too ill to withstand more than 

minimal surgery 

2 Advanced gallbladder disease of the gangrenous or perforated 

vanety 

3 Gas gangrene of the gallbladder 

4 Carbunculosis of the gallbladder parbcularly as seen in the 

diabebc 

TECIIMC 

Simplicity gentleness and facihty characterize the technic After 
walling off the gallbladder the fluid contents are aspirated. 
inasion is then made from the fundus to the cysbc duct and all stones 
virtually fall out With the gallbladder split wide open stone removal 
IS facilitated Impaction plays no role in adding to the trauma No 
attempt is made to isolate the cysbc duct or artery m the brawny 
induration of the hepatoduodenal bgament Now both redundant 
rings of the gallbladder are trimmed off at the hver bed attachment 
Bleedmg from the cut edges is controlled by suture ligature Vanous 
agents have been utilized for application to the residual gallbladder 

• From the Surg cal Services of Queens Grneial Hosp tal and the Jewish Hos 
p ub New York. 
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mucosa attached to the li\er bed— iodine, phenol or the actual cautery 
Thu maneu\er is entirely unnecessary, since in the tyiie of case in 
which we haie utilized this form of cholecystectomy, the necrotic 
mucosa readily sloughs away in the subsequent drainage. A catheter 
IS placed in the patent cystic duct and a cigaret drain %viUi its pro- 
truding gauze IS so arranged in the gallbladder fossa as to aid in 
maintauuQg the catheter m situ. Hie abdomen is then closed 
The foUowing are two illustratne case reports in whicli the opera- 
tion of subtotal cholecystectomy was performed 

Case I— R. V, a 50 >ear oM woman, was admitted to die Jewish Hospital of 
fiiooljyn OD September 30, 1034 She compLuned of ten attacks of nght upper 
quadrant pam m the past two months The last attacdr occuned ten days prior to 
adiDusion and was followed by persistent soreness m tlie tight upper quadrant 
Fklsica] euminatiQo rescaled exquisite tenderness and spasm with a sense of mass 
in the nght upper quadrant. 

Exploiatioa was earned out tea days after admission under nitrous oxide etlier 
anesthesia Upon Lberahon of dense pencholecysuc adhesions, a gangrenous gall- 


^bc duct The stone could be removed only by splitting the gallbladder from 
lundui to cystio duct, thus jouimg both perforations The wings of the gangrenous 
BiCui were removed, leavug the portion adherent to the liver bed in situ A 
tatheter was inserted in the cystic duct and fixed by placing one ogaret and one 

, compb 
barged m 

condiDon twenty four days postoperative with a small amount of biliary 
waioage and has remained well since this time 

Case II — M L , a 51 year old woman, was admitted to the Jewish Hospital of 
BrooVJya on October 30, 1948 Her first attack of right upper quadrant pain 
Oecurred one year before Six days pnor to admission the paUent suffered her sec- 
ond attack of biliary coho associated with profuse vomiting and a nse in tempera- 
and peiuciUin therapy so that on 
' al examinaUon revealed tenderness 

well as a palpable mass extendmg 

Exploration was made on October 22 1948 through a nght upper rectus 
iimscle retracting masion under cyclopropane curare-endotracheal anesthesia The 
Sallbladder was found to be gangrenous with a large calculus impacted m the 
^siic duet This area perforated during gentle mobihzabon of the gallbladder 
Subtotal cholecystectomy was performed in the manner described above 

The patient had an uneventful postoperative course, except for a mild 
**bn3e nse due to a wound infection on the ninth day She was discharged on her 
thirteenth postoperative day with a shght amount of biliary dramage 
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MERITS OF THE OPERATION 

The remarkably low mortality ments our conssderabon 

1 The exposed gallbladder bed is a fertile source for bile leakage 
from accessory bile ducts, as well as blood seepage from opened 
\ascular spaces Detachment of this intimately adherent acutely 
inflamed gallbladder exposes these open channels to the ingress of 
infection, especially is this true when we reahze that in remoial, 
trauma further devitalizes the tissues In many of these cases with 
pencholec)sbc abscess formation, cleavage planes are completely ob- 
scured so that any attempt to remove the adherent gallbladder entails 
digging it out of tlie liver The above technic precludes disturbing 
nature’s protecbve barriers and does not open new avenues for the 
spread of mfeebon into the liver, which already carries so heavy a 
burden m this disease This factor is the basis of Thorck’s® operation 
of cholecystectomy with elcctrocoagulabon He applies it in all gall 
bladder cases, acute and chronic 

2 Unlike cholecystostomy. the gangrenous or carbunculous organ 
is not left behind as a continued focus of infection This is most im 
portant not only m mortahty, but lo morbidity results 

3 When cholecystostomy results in the pabents death, it is dif 
ficult to escape the conclusion that the trauma and manipulabon 
mvolved in hberatmg a bghlly impacted stone in the cysbc duct, 
undertaken through a limited vent in a deeply seated gallbladder, 
must of necessity have played a senous role in the fatal outcome 
Such trauma and sbmng up of the infecbous process is completely 
avoided by splitting the gallbladder wide open The contents are 
immediately liberated Access to the cystic duct is facilitated 

4 Cysbc duct drainage exerts a beneficial influence by decom 
pressing the mfected biliary tract 

5 Secondary operative iDtcnention to remove the diseased gall 
bladder is obviated Estes^ reported four cases personally re operated 
for residual common duct disease Dense adhesions over the gall 
bladder fossa were found, but no vestige of anything resembling a 
gallbladder was seen These observabons together with clinical expe 
nence give cogent tesbmony to the effectiveness of subtotal cho e* 
cystectomy 

CONCLUSIONS 

Classical cholecystectomy is still the operation of choice in the 
treatment of gallbladder diseise and in no wise should subtota 
cholecystectomy he considered to supplant it However, when com 
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plete remo\al cannot be safely accomplished, partial cholecystectomy 
rather tlian cliolecjstostom), sliould picsent itself for the surgeon’s 
considention It combines all the nd\ mtages of cliolet>slecloiny 
with none of the drawbicks of choice) stustoin}. and in addition, es 
capes the added risk of formd c)ioIec}stcctuin) 

HEFEnE^NCES 

1 Carter, R F, et al Coinparabve Study of Operatne Mortality iii Various 

39 

ase 

i Estes, W L , Jr Acute Gangrenous Cholecystitis and Use of Partial Choltcys- 
lectoiiiy in Its Treatment Am J Sutg, -/O 197, 1938 
5 Thorek, M Eleetrosurgieal Obliteration of Gallbladder without Drainage (re 
port of results of 980 cases with mortality of 0 3 per cent ) Illinois M J . 
78 211 - 228 . 1940 
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Radical operations on the pancreas, m winch part or all of the 
organ is remo\ed, have been performed so many fames in diiteren 
parts of the country that they arc now an accepted surgical procedure 
They are indicated occasionally m hypoglycemic states where le 
diagnosis of islet tumor has been made but no definite tumor can e 
found, in pancreatohthiasis with mtractable pain, in carcinoma o 
the pancreas and m tumors of the ampullary region 
Those operabons in which Uie head of tlie pancreas is removed 
in\olve duodenectomy and a senes of anastomoses. These are m- 
nndable operabons performed usually on debihtated pabents w o 
way be jaundiced Twehe years ago, when the first two stage opera- 
tion was done, the first stage included short circuiting of the bile to 
temoie the hazards of doing a major operabon on a jaundiced pa- 
tient Since that date, advances in preoperative and postoperative 
care, in operabve technic, aud tlie use of vitamin K have made is pos- 
sible to do the operabon m one stage, thus avoiding a second anes- 
thesia and the greater difficulties due not only to the adhesions pio- 
duced at the first operabon but also to the handicap imposed in ex- 
posure because of the biliary system short circuit previously effected 
The one-stage operabon has been made possible by Uie increased 
availability of blood and blood substitutes, greater knowledge of 
the importance of protein, a better understanding of fluid balance 
mechanisms, the mbodueboo of vitamm K, greater facihty m the 
use of fine silk, and modem metliods of anesthesia. Durmg opera- 
tions lasting four hours, in which considerable trauma is caused to 
branches of the celiac plexus, which may be associated with consider- 
able loss of blood and which at best are shocking, anesthesia must 
be in the hands of an expert who has selected the anesthebc best 
suited to the parbcular patient, and who is constantly aware of sli^t 
curate dissecbng ability and 
of tissue damage and permit 
obviate leakage of pancreabc 


tiuid %\bch, when acbvated, may have devastafang effects Vit^in K 
"^^ciate Professor of CUmcal Suigeiy. CoUege of Ph>s.ciaiu and Surgeons. 
Columbia University, Attending S«rs«>n Prcsb>-tenan Hospital and Vanderbilt 
CWc; New York City 
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increases the coagulability of the blood and reduces the danger of 
oozing, formerly so dangerous in jaundiced patients Shock, whether 
immediate or delayed, hypoprotcmemia, electrolyte imbalance and 
disturbances in the relationship between blood lolume and intra- 
cellular and extracellular fluid present problems in preoperative and 
postoperative supporbve therapy that must be correctly solved 

PHEREQUISITES TO SUCCCSSFUL OPERATION 
Before one of these operations is undertaken, certain conditions 
must be met by the operating surgeon A casual acquaintance vvith 
the anatoiiucal relationship of the posterior aspect of the pancreas is 
not sufficient The operator most know where he is at all times and 
what structures he will encounter next To insure adequate anatomical 
knowledge, he should refresh his mind by dissections id the anat- 
omical laboratory before assuming the responsibility of one of these 
hazardous operations After careful dissections of the region the 
Operator, before doing his first case, should first carry out a com 
pleted operation in the dissecting room He will then have a reason 
ably clear idea of the several steps in the procedure and the anat 
omical problems to be overcome in each of these steps Even with a 
clear mental picture of the relationships he must be an accurate 
careful dissector The portal and splenic veins, the superior mesen 
tone and nudcolic vessels are structures which must not be sacrificed 
The spleiuc artery is necessary for viability of the tail of the pancreas 
and the spleen 

Anatomical knowledge and dissecting skill are prerequisites m the 
operator, but to give them full play he must provide adequate ex 
posure and perfect hemostasis He must m addition have a well 
framed team, not only at the operating table but also in the ward, that 
will funebon smoothly and will know not only how to furnish pre 
operabve preparabon and postoperative supportive therapy, but also 
what tesfs are necessary to indicate changes m physiological balance, 
and how to forestall or beat compheabons Close liaison with a rcJi 
able laboratory that will report tlic results of the various tests 
promptly and accurately enables one to Institute indicated measures 
before processes become urcvcrsible 

ISLET CELL ADENOMA WITH nyi'OOLVttVIlA 

The diagnosis of hypoglycemia due to hypennsuhnivm from a 
hyperfuncboning adenoma of islet bssuc will be based on the tnad 
laid down by Whipple, namely (I) attacks of nervous or gasbo 
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intestinal disturbance coming on m the fasting stale, associated (2) 
«ith a li>pogI)ccmia below 50 ing per 100 cc. of blood, which (3) 
ire relieved immediately hj the ingtstioii of glucose Operation is 
indicated in patants prcstnliug this triad, but occasionaly no adenonn 
can be lecogniztd after inspcitioii of the entire organ Resection of 
the body and tail to the left of the superior mesenteric \ esscls with 
splenectomy is then indicated, m the lioi>e tint remov al of the major 
part of the organ may include one or more buried impalpable 
tumors, with the knowledge that enough islet tissue is left to prevent 
the development of diabetes, but adimttmg the possibility that the 
tumor may he left behind This is of couisc a choice between two 
evils but it IS better to resect only part rather than the entire organ, 
and the selection of the less severe oj^ieration is preferable Moreover, 
the head may be resected later if necessary in those cases tliat present 
continuing symptoms 


PA^CUEATOLITII!ASIS 

Pancreatolithiasis, usually in the head, sometimes m the entuc organ, 
and but rarely limited to tlie tail, may follow acute pancreatitis The _ 
process seems to start with the formation of calculi in the mam 
acts, but m severe forms, witli extreme fibrosis tiiroughout tlie 
pareacb)Tiia, deposits of calcium may be present throughout the finer 
islands of Langerhans escape inclusion m the process, 
wefore diabetes is not produced and the islet tissue on section has 
Mn Well preserved Intractable pain radiating to the back is Uie one 
O'niptom of importance This pain is so sev ere that morphine addic- 
ou has commonly been a major associated problem Operation to 
icieve this incapaatatmg pain and to cure or forestall drug addiction 
IS ^loomed by the pafaents 

e diagnosis is based on x riy evidence and the history of a 
previous attack of pancreatitis followed by die development of 
severe pam after a lapse of time which may be several years The 
piwn IS upper abdominal radiating througli to the back and becomes 
excruciating, requiring large doses of morphme Tlie x-ray film will 
5 ovv calcification m the region of tlie pancreas, eidier m part or 
oughout the organ Duodenal drainage usually shows diminution 
pancreatic ferments often of maikcd degree Tlie serum amylase 
may be somewhat elevated, but with atrophy of acinar cells tliere is 

patients not 
, as the islet 
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Resecbon of the involved portion is the indicated treatment The 
risk IS of course formidable, but does not compare with the risk 
associated with resection for carcinoma Five partial resechons have 
been done at the Presbyterian Hospital without fatality, and two 
total pancreatectomies with one death, but this is too small a senes 
to be significant However, it is worth noting that these patients with 
calcificabon are apt to be younger than those with carcinoma, have 
not been jaundiced and therefore have not suffered liver damage 
with its attendant interference with sugar and protein metabohsm 
Although they have been in pain there has not been the nubibonal 
disturbance so characterisbc of the cancer patient The details of the 
operation are similar to those for carcinoma, and will be discussed 
later 

Even though the hthiasis may be limited to the head there is 
always some degree of chronic fibrosis m the tail For the sake of 
preservabon of ulet tissue it is best to leave a fibroUc body and tail 
not obviously involved m calcificabon, admitting the possibility that 
symptoms may anse in the future necessitabng the subsequent removal 
of the body and tail This conservative atbtude avoids the production 
of total diabetes and in the cases operated on to date has been justified 

CARCINOMA OF THE HEAD OF THE PANCREAS 

Carcmoma limited to the body and tail of the pancreas seldom 
produces symptoms early enough to make successful resecbon feas 
ible Cachexia and metastases are the rule m these cases, so that some 
palliative operation is all that can be done Carcmoma of the head, 
starting near enough to the ampullary region to cause early jaundice, 
lesions of the papilla of Vater, and those of the duodenum in the 
ampullary region blocking the common duct, form a group of cases 
usually indistinguishable djaguosbcally that present similar thera 
peubc problems The only difference between them is in the occa 
sional case of carcmoma of the head that has extended, without 
obvious metastases, so far into the body of the pancreas as to make 
total pancreatectomy necessary In all other cases the operation 
necessary is duodenectomy and resecbon of the pancreabc head Of 
these carcmoma of the papilla which causes early jaundice is apt 
to be the most limited in extent and therefore has the best prognosis 
for relief of symptoms Cure is another matter The first one stage 
operabon done by Whipple m 1940, on a pabent with a nonfunebonmg 
carcmoma of islet tissue causing jaundice, is ahve and comfortable 
su years later, but presents an enlarged nodular hver unquesbonably 
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due to metastases She has, liowe\er, had at least this prolongation of 
life m comfort 

Diagno8ig.>-Diagnosis lies between the various conditions asso 
ciated with jaundice, as the latter is the s>Tnplom bringing the pa 
tient for treatment Contrary to the teaching of former years, there 
IS frequently pain, so the immediate assumption that cholelithiasis is 
present must be avoided A history of gallbladder disease with stones 
may be most confusing The jaundice u obstructive and not due to 
mtrahepabc disease, therefore the alkaline phosphatase wll be ele- 
lated and the cephalm flocculation test will be negative Duodenal 
dramage will show an absence of bile and lowered pancreatic fer- 
ments when there is only one pancreatic duct and this is blocked 
UTiea both Santormi and Wirsung ducts are present there may be 
no drop in ferments Microscopical examitiabon of the duodenal fluid 
will not show bihnibm or calcium crystals but may show red blood 
cells if an ulcerated lesion is present Radiological evidence is seldom 
significant, although occasionally an enlarged pancreatic head will 
alter the shape of the duodenum and at times ulceration in the ampul- 
lary region will distort the outline as seen in a lateral v lew of the 
duodenum Diflerenbal diagnosis between carcinoma of the head and 
chronic pancreabbs sufficiently extensive to cause jaundice may be 
wipossible Usually m the latter there is a previous history that is sug- 
gMbve, parbcularly with intermittent jaundice, but even at operabon 
the diagnosis is often difficult because a biopsy may not include the 
tumor Fortunately such instances are rare, but they do occur and do 
add to the responsibility resbng on tlie surgeon All he can do is to 
follow his best judgment in each individual case 

Surgical Trealmeol.— Surgical therapy consists of tliree phases, no 
one of which may be safely treated lightly PreoperaUve prepara- 
tion, the details of the operation, and posloperativ e support are each 
of vital importance 

Pfeoperatwe Preparation —As complete an analysis as possible must 
he made of the circulabon of the individual This includes cardiac 
adequacy, eleebolyte and protem balance, blood volume and clotting 
power Elecbocardiogram, prothrorobm content, chloride concentra- 
tion and complete protem and nitrogen analyses are indicated Esb- 
mabon of the blood volume in severe jaundice is still difficult but is 
important, particularly in the postoperabve period Vitamm K must 
he admmislered to reduce the clotting bme Repealed blood trans- 
lusions and a high vitamin, high protein, high carbohydrate diet will 
increase the protein and glycogen reserve If tlie taking of food is in- 
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adequate, intiaveuous glucose and \itamins must be provided Tlie 
liemalocnt and serum protein determination by specific gravity should 
be done but these tests do not give a complete picture of the status 
with respect to circulating and extracellular fluid Blood volume 
studies in addition help to determine the prtoperafive base line of 
the stale of circulation using that term in its complete scope 
The Operation — Tlie operation itself is a complicated one of dis 
section, resection and reconstruction Tlie incision should be long 
enough and so placed as to give easy access without the necessity 
of using forcible retraction A shelly curved long transverse incision 
is necessary for the exposure of the entire pancreas Through this m 
cision splenectomy and resection of the body and tail, with or without 
removal of the head can be done with complete visualization of the 
entire organ For operation on the head alone a long right rectus 
incision furnishes adequate exposure and is less time consuming than 
die long transverse one An infusion of glucose and saline should be 
running before the incision is made As soon as it has been decided 
that a radical operation is to be done transfusion of blood should be 
substituted for the infusion and should be maintained throughout the 
operabon at least 1000 cc and preferably 1500 cc being administered 
If the operation is limited to removal of the body and tail the pan 
creas is exposed by div ision of the gastrocolic omentum Splenectomy 
IS done and the inferior margin of the body and tail of the pancreas 
IS freed from the bp of the tad across in front of tlie inferior mesenteric 
vein, exposing the junebon of this vein wath the splenic vein The 
splenic artery which runs along the supeiior border of die pancreas 
IS ligated at the desired point of section and the splenic vein is divided 
and tied distal to its junebon vvith the inferior mesenteric vein The 
pancreas is cut through in a wedge sliape and die raw surfaces are 
approximated with interrupted sutures of fine silk A sump dram 
consisting of a small cadieter within a rubber tube is placed to the 
denuded area and the abdomen is closed If the cnbre pancreas is to 
be removed after the body and tad have been mobilized and the 
splenic artery and vein ligated the bead is then removed 
In removal of the head of the pancreas there are certain anatomi 
cal difficulbes which can be arcumvented by following a definite 
senes of steps The portal vein and superior mesentenc vessels with 
their branches must be preserved The lingula or unanate process 
ansing from the lower portion of the head runs behind these struc 
tures and when well developed presents senous difficulties in dissec 
tion The middle colic artery usually anses from the superior meseii 
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teiic at a comfortable distance below the pancreas, but may arise 
higher and occasionally forms a common trunk with the inferior pan- 
creaticoduodenal artery The lower part of the common duct may be 
closely applied to the portal \cm, and the anterior surface of this 
\em may be mbmately attached to the posterior surface of the pan- 
creabc head when there has been extensive fibrosis or malignant 
in\asion Each step is designed to afford exposure of one of these 
lessels at a safe point When exposure lias been accomplished of as 
many as possible of these safety points, the most difficult area can then 
be attacked with greater assurance 

In the absence of liver metastasis one cannot be certain of oper 
ability until one has determined the absence of direct extension pos- 
lenorly This cannot be determined until the first step is completed, 
io radical removal is then commenced according to the following 
iteps 

1 Mobilize the entire duodenum and head of pancreas by incision 
° pwietal peritoneum lateral to die duodenum This mobilization 
s ould expose the vena cava, tcrmmal common duct, the lateral sur- 
ace of the portal vem and the posterior surface of the superior mesen 
enc vessels Operability can now be determined and the operation is 
concluded by some palliative procedure or is continued as fol- 


Ascertain the relationships of the uncinate process to the superior 
mesenteric vessels It may be convenient to ligate the inferior pancre* 
aicoduodenal vessels at tins time and to start freeing the uncinate 
process, both posteriorly and from Uic supcuor mesenteric vessels 
solate and divide the common duct far enough below the cystic 
wt to leave a convenient cuff foi anastomosis Witli a very low 
|)sfic duct it may be necessary to do a cholecystectomy Begin the 
rceing of the portal vein so that the terminal part of the splenic vein 
fan be seen 

Division of the stomach between clamps a convenient distance 
rom the pylorus is then done It may or may not be convenient to 
e and ligate the gastroduodenal and pyloric arteries before 
^"ision of the stomach, but eventually they^ must be divided and 
’ga ed Now tlie upper margin of the head of the pancreas can be 
nrther liberated from the portal and splenic veins 

If the inferior pancreaticoduodenal vessels have not already 
ffn attended to they are ligated and divided, and the intestine is 
iiow to be divided to the left or tlic nght of the angle of Treitz, 
spending upon the type of subsequent anastomosis desired, whether 
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With a long loop or by a strai^t jejunal lunb If the latter, the 
jejunum IS sectioned at a comemoit pomt below the angle, both ends 
are closed and, after control of the vessels, the proximal end is pulled 
through beneath the supenor mescntenc vessels, whereas if a long 
loop IS to be used the duodenum is divided to the right of the vessels 
and both ends are closed In cither case the Hi^al end is closed in 
lasers, but the proximal end may be turned In rapidly with a purse- 
string suture, as it will shortiy be removed with the specunen 

6 The splenic artery is exposed where it joms the pancreas on the 
upper margin of the neck, which completes identification of the land- 
marks around the part to be removed The portal vem is cleared 
downwards, and the superior mesenicne vein upwards, from the 
postenor surface of the head The splenic vein is identified Ijmg 
across the beginning of the supenor mescntenc artery and the pan 
creas is cut across Further freeing of the uncinate process will 
allow removal of the specimen 

7 Heconstruction of the digestive canal is now undertaken, and 
wiU bo antccolic with a long loop if the duodenum was divided to 
the right of the vessels, or postcohe with a straight limb if the jejunum 
was divided the jejunal limb being brought up through a rent in the 
transverse mesocolon The anastomoses to be completed are three m 
number, as follows 

(o) Cbolcdochojejunostomy, cod to-side, using fine silk for the 
outer and fine chromic gut for the inner layer, at the apex of the loop 
or ata convement point below the clo^ end of (he jejunum Toavoid 
traction and strain on this suture Imo (he jejunum should be anchored 
to the hepatoduodenal Ugament above the anastomosis 

( b) Pancreatojejunostomy, end to-$ide 3 to 4 cm below the chole 
dochojejunostomy The capsule of the postenor half of the cut end of 
the pancreas is approximated to the serosa of the jejunum with mter 
lupted sutures of fcie silk. A catheter or goiter tube 15 cm long that 
will fit the pancreahe duct snugly is selected and about 4 or 5 cm of 
it IS inserted mlo the duct and anchored with a single stitch of fine 
chromic gut The free portion of the tube is inserted into the lumen 
of die jejunum through a small stab wound, no attempt being made 
to unite duct and jejunal epithelial linings The anterior half of the 
capsule is then sutured to the jejunal serosa In many cases atrophy 
of the pancreatic acinar cells occurred so that there is but little 
external secrebon, and therefore this anastomosis may not be stnedy 
necessary However there is usually some external secrebon and it is 
wise to furnish conneebon with the intestinal tract 
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(c) Gastrojejunoslomy, end to side, least 8 cm below tlio pan* 
creatojejunostomy to a\ oid edema spreading from one anastomosis to 
the next, is then performed as usual It is important tint when a loop 
IS emplo}ed the anastomoses be m the efferent loop and tliat the 
gastrojejunostomy be the most distal one m order to avoid the passage 
of gastnc contents over the other anastomobc openings 
8 A sump dram consisting of a fenestrated rubber tube containing 
a catheter is placed to the denuded area so tliat by suction through 
the catheter the wound may be kept dry m the event that a pancre- 
atic fistula develops The vvound is closed with silk and vvith figure* 
of 8 wire retention sutures m carcinoma cases A nasogastric tube may 
be an important aid for two or tliree days postoperative to prevent 
gastnc distenbon These tubes are so irritating to the larynx after 
seieral days that I have used a gastrostomy tube in one case, and am 
considering the possibility of using a double lumen tube, such as the 
Ravdin tube, by means of gastrostomy through the gastrojejunostomy, 
for decompressing the stomach and for feeding into the intestine 
Postoperative Care —These are three to four hour operations which 
in the debiLtated cancer patient are followed by a stormy postopen 
tne course marked by varjing degrees of shock Early ambulation is 
seldom possible, gastric dilatation is frequently a problem, and the 
maintenance of fluid and protein balance is an extremely delicate 
matter For the first two or three days after operation the fluid admin 
istered should consist of blood transfusion, 500 or perhaps 1000 cc , 

5 per cent glucose, 500 cc , and one of the ammo acid preparations 
such as amigen, 2000 to 2500 cc , making a total of 3000 to 3500 cc 
of fluid intravenously, and noUiing by moutli These fluids supply 
calories and protein msufiicient for the body needs but adequate for 
the period The enthusiasm of a few years ago for thorough hydration 
must be tempered with wisdom 

The carcinoma patients may have a total hypoproteinemia of 
marked degree, therefore they cannot handle laige amounts of water 
snd Will have a tendency to extravasate into the tissues or the pleural 
Or peritoneal cavities In some respects they resemble the individuals 
" 1 th chronic starvation who perhaps have an incieased cellular per- 
meability but regardless of the mechanism concentrate their cucu 
fating blood as well as they can, meanwhde storing fluid in the extra- 
cellular compartments because of a total h>poproteinemia greater 
IS indicated by anal>sis of the serum m the circulating blood 
h IS vital to recovery tliat these patients be not ov erh) drated, and 
•hat sodium chloride be given m small amounts 
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Feeding by mouth with small amounts of water can be started on 
the second day while the nasogastric tube is still in place, and when 
danger of gastric dilatation has passed feeding by mouth can be con 
tinned as is done in cases of gastric resection A complete fluid balance 
sheet must be started the day of operabon indicahng the amounts, 
kinds and route of administrabon and the amounts and routes of fluid 
output Taking 1500 to 2000 cc. as the amount of incalculable fluid 
Joss, one can then approximate the daily balance Calories and grams 
of protein given should be calculated and charted Feeding by mouth 
IS stiJl the most efficient way of furnishing calories, protem, salts and 
fluid, and therefore is tlie goal to be arrived at as soon as it is accept- 
able to the pabent 

In spite of a high mortality rate— higher tlian 30 per cent in cancer 
cases and in the neighborhood of 10 per cent m hthiasis cases— the 
operation u worth the nsk It provides relief of intractable pain and 
drug addicbon in the latter group and if it does nothing more at least 
prolongs life in reasonable comfort for those with carcinoma 



FACTOnS 1^FLUE^CL^G THE MANACEftlEIVl OF 
PANCREATIC CYSTS 


II TiiANkLiN Carter, \I D , F A C S * and 
LOUJS R SlATTERY, M D , F A C S f 

I^CIl£ASl^c experience with llie poor results of external drainage 
(marsupialization) has tauglit that excision of pancreatic cysts is the 
treatment of choice Where anatomical relationships make this haz 
ardous internal drainage {anastomosis of the cyst to a hollow viscus) 

IS preferable, external drainage bemg reserxed for cases where these 
procedures are impossible The surgical procedure is limited by the 
location and relationships of the cyst, rather than its type An excep 
tion to this generahzation is the proliferation cyst, whose propensity 
for mabgnant degeneration makes excision especially desirable Pro 
liferation cysts have been treated by external drainage, followed by 
chemical agents or radiation to destroy the epithelial lining Tins 
treatment is appbcable to tliose which cannot be removed However, 
m our cases it has not been utilized 
Excision IS performed by establishing a cleavage plane between the 
cspsule and the cyst wall around the base of the cyst When tins plane 
■s opened dissection proceeds bluntly until enucleation is complete 
This dissection may be complicated by proximity to the common bile 
duel portal vein or superior mesenteric vessels or by tlie occurrence 
of adientitious vessels in the cyst wall Chrome suppuration of a pre 
'lously drained cjst may complicate the procedure, as well as present 
* debilitated patient for definitive surgery Chronic pancreatitis may 
simulate carcinoma disguise undeilymg pathologic change, and make 
diagnosis difficult Interference with Uie external or internal secretions 
of the pancreas is a frequently reported complication of pancreatic 
0}st but has not accompanied our cases preoperatively or postopera 
lively 

Six cases of pancreatic cjsts m which operation was done during 
die past four years illustrate tlie difficulties associated with operation, 
well as the factors influencing selection of the opentive procedure 


•Clinical Professor of Surgeij New lorA ikwt Graduate \tedical School and 
Hospital. 

tAssislanl Suigeon New ^orW Post Graduate Medical School and Hospital 

411 



412 


B FRANKLIN CARTER, LOVIS H. SLATTERy 
CO>mON BILE DUCT OBSTBLCTION 
Cysts ansuig from the head of the pancreas may extend posteriorly 
and compress the common hile duct The duct may become intimately 
involved in the ittflammatory reaction about the cyst vvall, making 
separation tedious and duct injury likely The conventional approaches 
through the gashrohepatic or g^ocohc hgaments are not apphcable 
here, as mobilization and rotation of the doudenum to the left afford 
the safest exposure of the cyst and bile duct 

Case I — P K , a 40 year old mao, was admitted to the New York Post Ciad 
uate Hospital, February 17, 1&14 complauuni; of generalized itchin? hr 


)j( uie aoaomen l&ere was tatutdtce of the aLia acid mucous membranes Sig 
moidoscopic examination was negaUve 

All laboratory studies were oormal except (or aructerus uides of 24 2 Cbole* 
cystogram laded to luualize the gallbladder but showed a soft tissue mass in die 
nghl upper quadrant A gastrointestxnal loentgesogTam asd banum colon enema 
were noRBal Duodenal drainage obtained conrentrated h T* 


tfte head of the pancreas were mobilized and rotated to the left, exposing a grayish 
cysUc mass lo the head of the pancreas intimately attached to and compressing the 
common bile duct After aspiration tbe capsule was mcised about the base nf the 


ouateu auct above the opening which was closed with interrupted sutures 
The pathologic report was pseudocyst of undetermined origin 
The patient was discharged on Apnl S 1944 after an uneventful eonvales 
cence Follow up exam nations at yearly intervals have found him in good health 
With no recurrence of hu simptonw 

PORTAL VEIW OBSTRUCTION 

This structuie may be obstructed by cysts occurring in the neck and 
head of the pancreas Chronic obstruction results in extensne col 
lateral circulation with the postenor abdominal vems producing 
distended tortuous fnable veins over the postenor abdonunal pari 
etes Such collateral vessels may make excision hazardous owing to the 
likelihood of uncontrollable hemonhage and constitute an indication 
for rntemal drainage of the cjst 

Case II -M C a woman aged 33 was admitted to the New York Post 
Graduate Hospital May 29 1946 cmnplaining of epigastric pain rad atmg to e 
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back for three \eus Two years previously a choice) stoslomy and eitcrnal drainage 
of a pancreatic C)st had been performed elsewhere Postopcratively she had done 
poorly and remained in the hospital for m moDlhs in March 1945 her symptoms 
recuned, so that cholccystostomy and exteroal drainage were again performed 
Since that time the dramage site had opened and closed intermittently, and her 
symptoms had persisted During her illness her weight had dropped from 100 to 
72 pounds 

Physical eiamination showed a chroiucally lU, undernourished woman Tliere 
Mere two will healed operative scats in the nght upper quadrant Tlicre was 
deep tenderness in the right upper quadrant and rebound tenderness was referred 
to this area 

Laboratory studies were negative except for a moderate secoodaty anemia 

Operation was performed June 4, 1946 A cystic mass was found in the head 
of the pancreas, obstructing the portal vein. There were many dilated collateral 


creas were mobilized and rotated medially to identify the pathology The cyst was 
opened and its nature detemuned by the absence ^ a lining membrane grossly, 
“d by frozen section An attempt to mobilize the cyst was made, but its ad- 
herence to die common duct restdled in a small tear in that structure The large 

drainage was 
anastomosing 
tube 

without evi 

hence of tumor or epithehal lining 

^nvalescence was uneventful, except for prolonged bdiary drainage She was 
“Charged on July 2S, 1846, and has gamed weight and been symptom free since 
uat tune 


I^FECT10N OF PREVIOUSLY DFUINED CYST 
Patients who have had repealed external drainage of pancreahe 
9 sis present the problem of controlling infection before a definitive 
procedure is performed They may be in poor condition due to chronic 
|ajPpuratiOn, and require further dramage of the cyst before excision 
® protracted disability of patients managed by external drainage 
a strong argument against Uiat form of treatment if it can possibly 
avoided This is especially true with proliferative cysts whose 
epithelial linings must be destroyed 

Case III —M jy ^ wnmin ived Tl was idmitted to the New York Post 


tune su incisions and drainage of the had been necessary Her general 
^nition had detenorated, and she had had a severe pneumonia in January 1942 
a nght pleunbs, which had cleared with aspirations 
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Physical examinabon showed a chronicidl)' Ul woman There was edema of tht 
eyelids and anXles The blood pressure was elevated to 200/130, and tachycardia 
was present The left upper quadrant of tfie abdomen was entirely filled by a large 
tender mass 

Laboratory studies showed a secondary anemu and leuVocytosis Albumin and 
red blood cells were present in the unne The senim protein determination was 3 
per cent, with a serum albumin of 25 per cent, and an albumin globuho ratio of 
1 The electrocardiogram was suggestive of hypertension 

After preparation by multiple transfusions, incision and drainage was per- 
formed on July 2, 1&12 A large cavity was found containmg purulent, necrotic 
material Following this procedure her condition improved, and on July 24 1942, 
laparotomy was performed A cyst 20 cm. m diameter was found arising from the 
body of the pancreas, and adherent to the stomacli and transverse mesocolon The 
lesser sac was entered tlirough the gastrocolic omentum and a circular mcision 
made around the base of the cyst A cleavage plane was developed and the dis- 
seebon earned posteriorly until two large vessels were found on either side of the 
evst These proved to be the supenor mesenteric artery and vein They weic sepa 
rated liom the cyst wall without incident, and the enucleation completed. 

Pathologic report was muliilocular ost of pancreatic ongm, proliferative type 
Postoperative convalescence was uncompticaled and the patient was discharged 
from the hospital on August 13 1942 Since that tune yearly follow up exammae 
tions have found her in good liealth, with no complaints referable to her illness 
The signs of unpaired kidney function cleared and there are no residual evidences 
of a chronic nephnos 

ilEAIOnnilAGE DUE TO ADVENTITIOUS \ESSEL9 
Two pabents ui (bis senes had large vessels in the capsule of the 
cyst, causing troublesome hemorrhage after enucleation These oc- 
curred with a multiloculated proliferation cyst and a large pseudocyst 
The vessels entered the posterior portion of the capsule and were not 
encountered until the cyst had been completely removed \Vhen the 
vessel could not be clamped, hemorrhage was controlled by suturing 
the capsule over a gauze packing TIic absorbable hemostabc agents 
now available could be used in this situation to great adv antage 
Case IV— A woman aged 41 was admitted to the New York Post Graduate 
Hospital, November 11 1945, compbioing of fatty food intolerance for three 
years One year previously she had clisoovered a mass in her nght upper quadiant 
She was inform^ elsewhere fhai this was an enlarged gallbladder and a diet was 
prescribed On the diet her digesUve symptoms diminished and she ^ 
pounds Two months before admissico she had an attack of severe lumbar back 


upper quadrant of the abdomen 

Laboratory studies were noniia] escepl for gaslromltstinal loentgewogram 
which showed a large epigastric mass coirevponding in location lo the head o e 
pancreas 
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At operation performed Noiember gastrocolic 

.as found in llie head of I he pancre« ,„c.sed about 

omentum and dusplaced the duodenum tot »e g il.nicultv because of 

fcte .1 Enucta.™ fS-lIcd Sn, .l.e 

the multiple loculahons of the c>st, each oI «luc la ^ntrolleil by sutiir 

fibrous capsule A persistent ooang m l)»e pancrcaUc bed via 
mg the fibrous capsular wall over a gauM pacVsi^ 

Pathologic report showed a multilocular prolifwtion c>st s 

Postoperatiie com alescence was uneventful Tlie pacViiis " 
qdopropane anesthesia on the thirteenth postoperative da> s^n^w^om• 

FoIIoiy up eaammation nine months after operatwn found the patient s>mptouv 
free and without aboonnal abdommal findings 

to V-A m.n, 61 ic" old. od—lcd u fc No« 

Hospital September 21, IMS. coniplaiiung of a mass m the right upp q 
of the abdomen for five >ean This had umaincd llie same size until three 

before adnussion, when It began to enlarge rapidly 

Phjstcal examinauoa showed a large, globular, protruding, non tender mvss 
fillaig the right upper quadrant of the abdomen and tlie epigas , j 

Lahoralory stidies were negative, including serological tests for amebiasis and 
Kiaoeoecuj lafection , 

OperatOD was petfotined September 28, 1945 A pseudocts w nsmia 

frun the head of the paactcas, completely filling the upper a ome 
hoo 2500 ec of bloody fluid wis obtained After collapse of the sac 
«de through the c»st capsule near its base and a cleavage pla« ^ 

lit enfr. r .. Tt .. .s. then shelled out without difficulty One 


The canty was then loosely pached with gauze, and the fibrous marg 
capsule sutured over the packing ,, , v.,wK 

Conialescence was uneventful except for a transitory k t ^ „ 

lyw probably of vasospastic ongin, as it cleared m twenty our . 

"as removed under cyclopropane anestliesia on the fourtccnl pos _□.(], ehal 

itruclmcs 

At follow up examination one year after operation there were no S> p 
cffetable to the abdomen, and physical exammatwn was negative 

CIIROMC PANCREATITIS 

tills IS .I common nccompmrasent of Wgv, mtta-abdominal 
pnwsscs, and may be diBcolt to diffetcnhate from carcinoma before 
and during operation In its presence deep patbolos m the pancreas 
n diScuU to palpate and esaluate Biopsy is not abiajs satistaclo^ 
»"d radical procedures may be ums.ttrngly performed for benign 
condibons. 
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Case VI— M A., & man, agwl 56, \sai adimtted W 6je New Yoik Prat- 
(Graduate Hospital, August 13, 1944. omplauung of epigas(nc pam aad distress, 
wid) a loss of 41 pounds m eif^toeo montlis These sypiptoms occurred after 
meals and at nrght, but ssere not affected by food or allal> stools had occa- 
sionally been clay colored, but no laundice had ever b^ea noticed VonuUng 
was associated with tlie pair) ort rare occaisioas, but the paU^^uts appePte remained 
good 

On physical etanunation there Was tenderness m the right upper quadrant 
and epigastnum Ko mass could be palpated 

Castrointestmal rotentgenograms showed a deformity of the descending por- 
Iron of the duodenum that was thought to be a carcinoma of this portion of the 
ducKlenum Cbolcc>$tograms were notmaL 

Operation was performed on August 10, 1944 A hard nodular mass 10 cm 
m diameter was found in die head of the pancreas This was at Srst considered 
inflammalo/y because of Uie extensive subserous edema noted anteriorly However, 
after mobilization of the duodenum, the posterior aspect of the mass was found 
to be grossly typical of carcinoma, so that pancreaticoduodenectomy was 
performed 

The operative procedure was well tolerated TTie patient, however, did poorly 
postoperauvely, and died on the fifth postoperative day 

Nectopsy rfv<wr^d ddfuso aewte suppwsabve pctvVawtvs, subphrewc abscess and 
fat necrosis of the panaeas 

On pathologic examination of the operative specimen, ^ retention cyst 4 cim 
in diameter was found in the head of the pancreas TTi^te was an associated 
chrome fibrosing pancreatitis The submucous lajen of the duodenum were 
involved in the diffuse inflammatory process 

SUsnURY 

Six cases of pancreatic cyst are reviewed from the standpoint of 
factors influencing the operative piocedurc \Vhenever possible ex- 
cision IS favored Of this group, excision was possible m one case with 
common bile duct obstruction, one case willi an infected cyst cavity, 
two cases with large adventitious vessek in the capsule, and one case 
of severe chronic pancreatitis Internal drainage bad to be resorted 
to in a pseudocyst which obstructed the portal v em and caused numer- 
ous dilated venous channels Chronic pancreatitis cited as a mis- 
leading complication, as it masked a retention cyst and simulated 
carcinoma so closely that pancreaticoduodenectomy performed 
This patient was the only fatality of this group 
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THE SURGIC.IL CORRECTION OF CONGENITAL CLEFT LIP 
Harold S Vauciian, M D , F A C S * 

The purpose of this paper is to consider the problems tliat must be 
oiercome in correchng Uie deformities of congenital cleft bp The 
scope of this discussion does not permit a consideration of the many 
Cerent methods that ha\ e been used and suggested, but only certain 
of those procedures Uiat ha\e proved Uicir wortli 
Congenital cleft lip is die result of failure of union in early embry* 
onic life beKieen the processes tliat form the hp, and tlie alveolar 
border The degree of deformity may range from a notched vermilion 
border of the hp on one side, to failure of union between all the van 
ws processes thus producing a complete bilateral cleft hp Tins 
odornuty occurs about once in every 1200 births The various 
Ibeones regarding tlie etiology arc not conclusive although heredity 
plajs an important role 

The anatomical structuies involved aie Uie nose, lip, premaxilla 
alieolar borders and the vomer In unilateral cleft hp the nostril is 
"idened, depending upon tlie extent of the hp fissure The ala is thin 
than the normal side, and is stretched laterally, with downward 
^placement of the lower lateral cartilage Instead of maintaining its 
“aractensbc form, the cartilage is spread into small islands, and 
fails to elevate and support the ala The nostril on the noncleft side 
oay be a mere sht resulting when the base of the columella is pulled 
fo this side The nasal tip is depressed, and pulled down on the cleft 
side The unilateral cleft hp may be complete or incompfctc, and when 
aisocialed witli a cleft throng llie alveolar border and palate, the 
separabon may vary greatly in width Tlie hp is usually of unequal 
thickness on the two sides Tlie alar side of the cleft contains bssue of 
Sreater firmness and density The labial frenum is wide, and has a 
fo'v attacliment on the alveolar border The premaxilla is displaced 
foniard, and rotated outward Tlie alveolar border on tlie alar side 

‘ cal School 

. ■ jiucal Pro- 
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Fig 172 ~UniIaterAl compkte tkfl lip with a wide ahiubr tlilt Sotf how (lie 
ala liaa been st/eubeJ to a thin band of tissue 


fig 



173_Sliowing the anterior displacement of tin. priniawJla and pi iltruin, 
together with the outward flare of the nostrils. 



SURGICAL OOBRECTIOV OF CONCEMTAL CLEIT LIP -ilQ 

IS usually rotated imvird and the slnpe of the philtrum is lost (Tig 

h2) 

In bilateral cleft lip the nose is spic-id out ind flattened The nos 
tnls are wade and the alae are stretched out The nasal tip is drawn 
down especially when the %omer is o\erdtv eloped Tlie premaxilla 
and the philtrum are thrust forward with obliteiation of the colunicl 
lar angle Bilateral cleft lip may be comj^ctc, or tiicompicte on both 
sides or it may be complete on one ade and incomplete on the other 
Tlie philtrum is continuous with tlic nasal tip and contains no mus 
cular tissue or glandular structures \Vlien displaced the premaxilla 
IS usually rotated forward beyond the alveolar border and is sus 
pended from the overdeveloped septum (Fig 173) When there is 
no palate defect the premaxilla is projected forward foiming a V 
shaped cleft in the alveolar border 

PREOPERATIVE CAItE OF CLEFT LIP 
As the infant is unable to tabe the breast or e\ cn the bottle nipple 
when the defect is extensive, due cart must be exercised to see that it 
“ properly nourished before attempting any corrective operation This 
reponsibility is assumed by tlie pediatncian vvlio decides vvhen the 
™ant is ready for operation as indicated by a steady gain in weight 
It IS unwise to operate and then attempt to find a satisfactory feed 
wg fonnula X ray examination to determine tlie condition of tlio 
lh)inus IS a valuable prophylactic measure Admission to tlie hospital 
should be at least twenty four hours prior to opeiation in order that 
hlood and unne examinations may be made 

GENERAL CONSIDERATIONS IN THE REI'AIR OF UNILATERAL 
CLEFT LIP 

The objective is to restore the correct anatomical relation of the 
displaced and distorted structures The nose should be restored to its 
''onnal appearance The flattened nasal hp and ala should be raised 
conform as closely as possible to tlie opposite side The columella 
I'^d septum should be straiglitened and the vermilion bolder must 
onn a continuous line at its junction with the skin ( Fig 174 A and 
The ginguolabial sulcus should be deep enough to allow free 
Movement of the hp The opening under the lip must also be closed 
the time of the hp repair 

The Rose position is tlie most satisfactory for operation The child s 
bead is over the end of the table the surgeon is seated so that be may 
support the babys head in his lap and the anesthetist sits at his 
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h in unibtcral ckft bp A An cxtirmc n 
^ After Kpair mil adjustment of tlw lip 
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left The Rose posibon pro\ides a free airway for tlie anesthehst, and 
the blood which collects m the nasopharjiix is easily removed by 
suction A suture passed througli tlie tongue, draws the tongue for 
ward and is then clamped to tlic sheet over the cliest Etlier \ apor is 
the most satisfactory anesthetic After induction by the open drop 
method or by the closed mask the ether vapor is given through a 
bent metal tube in the angle of the mouth It is necessary to keep the 
pabent hghtly anesthetized as the rnargm of safety is narrower than 
vnlh older children and adults and the child can pass quickly into 
profound anestliesia 

REDUCTION OF TIIE ALVEOLAR CLEFT 
l\Tien the alveolar cleft is not too wide, tlie pull of the repaired 
lip will approximate the borders However, when the alveolar separa 



t bp 
the 


tion is unusually wide (Fig 175) the space can be reduced by digital 
i^anipulation and held by a silver vvue througli the two sections of 
maxilla Tlie wire should be inserted high up in the canine fossa 
to avoid the tooth folhcles The ends of the wire are earned around 
"nder the mucous membrane of the ^ngivolabial fold and twisted 
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tighlly enough to hold the approxunation (Fig 176) The wire should 
not be continually tightened in order to force approximation of the 



Fig 170 —A di4grafflmadc sketch (o sliow (he uKcolar borjer alter aiiproxima 
tion by digital pressure The silver wire ir then twisli-d logethir anienoily to luild 
the approxunaboo 

alveolar borders as it hiII only cut into the tissues Its purpose is to 
hold the approximation obtained by digital force 

TIIE RCPAIK OF UNILATERAL CLEFT LIP 
The seitical length of the lip from the alar facial attachment to 
the vermilion border on the normal side is measured with dividers 
(Fig 177 A) Iletaining the width of the dividers a point, A, is 
marked at the base of the columella and at the point where the other 
arm of the divider meets the vermilion border the vkin is pricked to 
indicate the point 13 Tins gives the length for the central portion of 
the lip Beginning at A, the lip is transfixed with a No 11 Bard Parker 
knife The knife is earned down to Uic point marked by the dividers 
at B, separabng the skin and veimibon border An incision is made 
around the ala, following the alar facial angle to the inner point of 
the alar labial attachment, point A' The incision is then curved down- 
ward to pass through the border where the vermilion comnunecs to 
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thicken at point B' fhe skin and mucosa of the incised margins are 
undermined An incision is made nloog the ahr nm within the nostril 
(Fig 177 A) A small, sharp ele\ator is inseited to separate and 
undermine the skin and mucous membrane of the ah, and the under- 
mining IS continued over the nasal tip Tins raises the ala, and avoids 
angulation when the hp of the ala is turned into the columella The 



Fig 177— A diagrammatic sketch indicating the successi\e steps in the cor 
lection of a unilateral complete cleft hp A The method used m planning the 
incisions on the sides of tlie cleft B Dotted area indicates the region that has 
j 0 undermined and the incisions in relation to the ala as 'well as the opened 
incisions C The flaps adjusted for suture also the upper angle of the nostril 
we a small crescent of tissue has been remo>ed to equahze the height of the 
uwWs D, Tlie hp after suture Note the mattress sutures tied down on buttons 
In a si]\ er or lead to support the ala 


'P IS thoroughly undermined including the columella and the sep 
(P'g ITI, B) The a\a and the excess tissue from the upper mar 
SIRS of the cleft are turned in and sutured to the columella, ubhzing 
un amount necessary to restore the nasal floor The mucocutaneous 
borders are united with fine silk where tlie vermilion contacts the 
skin The sutunng is continued upvtard from the lip border to the 
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nose, as it is easier in this way to equalize the length of the hp on 
each side It is usually necessary to excise a crescent of tissue from 
the upper and inner angle of the nostni on the cleft side to equalize 
the height of the nostrils (Fig. 177, C) The vennilion on the alar 
side IS split, and the excess tissue horn the columellar side is fitted in 
and sutured The ala is supported by a mattress suture which passes 
through the septum, and is tied do^vn on lead buttons Mattress sutures 
on lead buttons are tied down on a lead button over the nasal tip to 
support the raised ala Fine silk sutures are used for approximation, 
very fine for the skin, and a size larger for the mucous membrane 
surface (Fig 177, Z>) A Logan bow is applied to support the hp 
suture hne when the baby cncs 

THE REPAIR OF DIUTERAL CLEFT UP 

General Considerationa.-'Thc older operations for the repair of 
bilateral cleft hp were planned with tlie idea of adiusting the incised 
alar borders around a philtrum which had been denuded of vermilion 
The result, in most cases, was a hp long vertically and short trans 
versely No matter how small, the philtrum should be used to form the 
centrd portion of the lip as it wdl then develop to provide a hp of 
ample length although a secondary correebon at one or two years of 
age may be necessary to straigliten out a notch in the border (Fig 
178, A and B) • 

Replacement of the Premaxilia —The premaxiUa is in normal 
position or only slightly displaced in a large percentage of bilateral 
cleft bps, and can be repaired in a one stage procedure When the 
premai^la is thrust forward by overdevelopment of the vomer retro- 
placement IS necessary before the hp can be repaired (Figs 179, 
A, B and C) The method most frequently suggested is to excise a 
V shaped section from tlie vomer just poslenor to the premaxilla The 
objeebon to this method is that the premaxilla rotates backward on its 
transverse ans or is completely separated from the votner attach 
ment and due to loss of blood supply, fads to develop or to support 
the hp This condibon becomes progressively worse as the child de- 
velops, and the final result is a flat hp without bony support A pre- 
maxilla that has been moved backward to form what seems bke a well 
shaped denial arch at the time of the primary repair is too far back 
to give proper support as maxillary and facial development progress 

The premaxilla should be reboplaced only enough to permit repair 
of the hp over it, and the blood supply should be conserved so that 
normal growth can proceed The most satisfactory method is to male 
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Fig 178 —Demonstrating that the philtrum contains enough tissue to form the central portion of the (ip <4 A bilateral 
cleft hp With moderate antenor displacement of the piemaxilla and phdUum 6 The hp W'lth a wrell developed philtrum 
after one stage of repair Tlie vermihon border will be revised at the next stage 
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nose, as it is easier in this way to equalize the length of the lip on 
each side It is usually necessary to excise a crescent of tissue from 
the upper and inner angle of the nostnl on the cleft side to equalize 
the height of the nostnis (Fig 177, C) The vermilion on the alar 
side is spilt, and the excess tissue from the columellar side is fitted in 
and sutured The ala is supported by a mattress suture which passes 
through the septum, and is tied down on lead buttons Mattress sutures 
on lead buttons are tied down on a lead button over the nasal tip to 
support the raised ala Fine silk sutures are used for approxiination, 
very fine for the skin, and a size larger for the mucous membrane 
surface (Fig 177, D) A Logan bow is applied to support the bp 
suture line when the baby cnes 


THE REPAIR OF BILATERAL CLEFT Ul’ 

General Conaideralionn.— The older operations for the repair of 
bilateral cleft hp were planned with llic idea of adjusting the incised 
alar borders around a philtnim which had been denuded of vermilion 
The result, in most cases, was a lip, long vertically and short trans 
verscly No matter how small, the philtrum should be used to form tlie 
central portion of the Iip as it will then develop to provide a lip of 
ample length although a secondary correction at one or two years of 
ago may be necessary to straighten out a notch in the border (Fig 
178, A and B) • 

Replacement of the Prcmaxilla.— The premaxilla is m normal 
position or only sbghtly displaced in a large percentage of bilateral 
cleft bps, and can be repaired in a one stage procedure When the 
premaxilla is thrust forward by overdevelopment of the vomer, retro 
placement is necessary before the Iip can bo repaired (Figs li9, 
A, B and C) The method most frequently suggested is to excise a 
V-shaped section from the vomer |ust poslenor to the premaxilla The 
objection to this method is that the premaxilla rotates backward on its 
transverse axis, or is completely separated from the vomer attacn- 
ment and due to loss of blood supply, fails to develop or to support 
the lip This condition becomes progressively worse as the child de- 
velops, and the final result is a flat lip without bony support A pre- 
maxilla that has been moved backward to form what seems like 
shaped dental arch at the time of the pnmary repair is too far bac 
to give proper support as maxillary and facial development progress 

The premaxilla should be rctroplaced only enough to permit 
of the hp over it, and tlie blood supply sliould be conserved so a 
normal growth can proceed The most satisfactory method is to ma e 
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Fig 181 -Diagram showing the prcmaxiHa moNed backward sulBciently to 
l«n^cIo>ure of the hp clefts Care must be taken to obtain only the minimum 
fftroplaoement to a\oid a flat hp fnmi lack of premanllaiy support. 

^\ltho^t danger of being broken away from the \omer attachment 
Ihe o\erlappmg sections are held by siher wire sutures, and the 
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an incision along the postenor border of the vomer The mucoperi 
osteum IS elevated on each side and held by thin retractors A thin, 
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Aa masion is made around the ala at the alar facial attachment 
on each side, continued through the upper end of tlie vertical incision 
and on through the mucosa at the margin of the deft This separates 
tie ala so that it can be turned in for attachment to the base of the 
columella (Fig 182, A) The skin is undermined along the hp in- 
cisions The ala is well undermined on each side, and separated from 
the alveolar attachment The phUtrum, however, is not undermined 
or separated from the premaxilla, as it is essential for its development 
to a\oid any interference with its blood supply (Fig 182, B) 

In closmg the hp, the ala is turned in and sutured to the base of the 
columella to restore the floor of the nose The philtrum is then united 
to the alar side of the hp The first suture begins at the junction of 
sba and vermilion, then up the lip toward the nose (Fig 182, C) 
ll’hen the suturing of the skin and mucous membrane under the lip 
has been completed on both sides, the lower vermilion on the philtrum 
u spit and reinforced by the excess vermUion from the alar sides 
raese flaps aie fitted m and sutuied The bp sutures are fine silk for 
the skin, and one grade larger for the under surface The alae are 
sjjppoiled by a mattress suture which passes from side to side under 
the columella, and is tied down on buttons of thin lead or silver Tlie 
suture line is kept covered with a 5 per cent sulfathiarole ointment 
for protection The lip should be unmobilired and supported against 
ewssive movement and stram on tlie suture hnes A mattress suture 
tied down on buttons of thin lead, one on each side of the suture 
gives excellent support (Fig 182, D) The Logan bow is also used 
ut may not furnish sufficient support when there is unusual tension 
on the Suture Imes It is then safer to use a mattress suture of No 00 
ermal passed through adhesive plaster that has been adjusted on 
each side of the face The dermal suture is also tied down on lead 
outtonv The objection to this method is that there is some scarring 
''here the sutures come through 

POSTOPEIUTIVE CARE OF CLEFT LIP 
It is necessary to see that the amvay is free before the baby leaves 
the operating room, as sometimes the repaired hp is sucked m willi a 
'alvelike action that interferes with respuation A piece of rubber 
hibmg in jjjg nostril, or a larger tube held by adhesive in the angle 
i^f the mouth, wall correct tlie condthon until the baby reacts, althou^ 
occasionally it must be left for several days The baby is put to bed, 
bmg on Ins abdomen so that Uood and sahva will nm out of the 
mouth If there has been much Ueedmg, an infusion of S per cent 
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mucopenosteal incision is closed with silk (Fig 181) The hp opera 
tioa IS delayed for three or four days 
Technic of Repair.— Beginning at the base of the columella from 
the point A (Fig 182, A), the vermilion along the border of the phil 
tnim is incised down to the point B on each side, leaving the lower 
border mtact The length of the mcisions is measured, and the dividers 
are closed to two-thirds of this distance The point A' is then marked 
on each side at the lower border of the attached margin of the ala 



mcisioQS for the flaps B, Dotted poitiosis uidKale the undennined areas The lOCi 
sions have been completed and the lip sections opened C, The flaps have been 
approximated on each side D, The flaps have been adjusted and sutured Note 
the mattress suture tied down on dun nlver buttons to support die alae, and the 
mattress suture m the hp to support the suture hoes 

With one arm of the dividers at A', the pomt B' is indicated where 
the other arm of the dividers ctmtacts the junction of skin and ver 
mihon border The bp is transfixed with a No 11 Bard Parker knife 
at A', and the sJan and vermihon are separated on each side do%vn to 
B' This inasion should be curbed so that the length will be about 
equal to the incision A-B m the philtnim Any skin within the length 
of the incision that remams id contact with the vermilion junction 
should be removed. 


THE SURGICAL TREATflIENT OF LARGE HEflIANGIOBlAS 
OF THE FACE IN QIILDREN 

WiLUAii F MacFee, M D , FACS* 

Hemangiomas appearing on the face or other parts of a newborn 
baby are popularly known as birthmarks, and folklore has attributed 
them to various prenatal influences The capillary hemangioma, known 
also as the nevus flammcus, or port wine mark, has been related in 
lay fancy to fright of the pregnant mother by fire while carrying the 
aSeded child, the location of tlie mark is determined by where, m the 
gesture of fnght, the mother happens to place her hand, usually upon 
the face, scalp or neck Similarly the nevus \asculosiS, or strawberry 
mark, has been ascribed to an unfulfilled craMng of the pregnant 
mother for strawberries 

Ongm and De^elopmcnt.— Upon a scientific basis. RibberU made 
an eihausUse study of the ongm and development of hemangiomatous 
tumors and concluded that they arise in a segment of blood vessel 
Wall from which they grow by a process of endodielial budding These 
buds expand into elongated strands which later become canalized to 
form new blood vessels The new vascular processes do not ordinarily 
connect with neighboring normal vessels, but tend to grow aiound 
them or push them aside 

Hemangiomas are common m infants aud in the majority of cases 
appear as congenital tumors As a rule they are said to grow slowly 
until adult life is reached, after which growth is arrested However, 
a history of a rather sudden onset of rapid growth is by no means 
uncommon m children, and though they rarely become truly malig- 
nant, they may encroach upon normal structures and greatly affect 
their configuration and function 

In a large series of cases reported by Watson and McCarthy^ from 
the Memorial Hospital, 73 per cent were present at birth and 85 per 
cent had developed before the end of the first year Fifty six per cent 
of all hemangiomas in the senes were situated on the head and neck, 
52 per cent being on the head Tlic ratio of females to males was 65 
to 35, and the authors state that in some clmics the rabo is three 
females to one male Figi'* ^ves it as approximately tv^o to one 

'Associate Professor of Clinical Surget>. Cornell Unixersity Medical College, 
Director of Surgcri St Lule s Hospital Attending Surgeon New ^orlc Hospital, 
New \orl Cit> 
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glucose in saline is given A blood transfusion is sometimes indicated 
Elbow splints are used to keep tfie bands away from the mouth 

CO^CjLUSIO^S 

1 In the coriectiou of unilateral cleft lip the contour of the hp and 
nose on the cleft side should be restored to match and harmonize 
accurately with the normal ade 

2 In bilateral cleft lip it is important to use the prolabiom and 
philtrum to the fullest extent, and thus avoid the conspicuous defect 
so often seen in a hp, long vertically, and short transversely 

3 Conservation of the premaxilla is of equal importance for con 
linued support of the lip When replaced too far back, the hp is 
inverted, dat and unsightly 
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regression of the tumor, or to tfie selection of the wrong therapeutic 
agent through failure to appreciate the depth, extent and particular 
t)pe of lesion The treatment actually chosen doubdess depends a 
great deal upon who treats the lesion first and what therapeutic 
agents he feels most capable of usmg It is probable that the greatest 
number of hemangiomas are first seen by the dermatologist and der 
matological methods are employed 

SURGICAL TREATSIENT 

lUustratne Cases —It is not the purpose of this discussion to ex 
amine closely the relati\e merits of the various forms of treatment, but 
rather to discuss die application of surgical therapy to certam large 



Fig 183 (Case I)-H B age 2V4 jeais Appearance on admission to St 
LuXes Hospital September 19 1934 The tumor appeared first on the upper Lp 
uid eitended to include the nose 

hemangiomas, when surgery has been selected as die appropnate 
treatment By way of introduction it may be profitable to describe 
a few cases in pomt 

Case I— This patient H B a white gut. two and one^half jears old, was 
admitted to St LuVes Hospital September 19, 1934 At birth there was a small 
spot on llie upper bp near the septum o( the nose This increased rapidly in 
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Jacobs* set the number of hemangiomas appealing as definitely con 
genital lesions at 75 per cent with 55 to 60 per cent occurring about 
the head It is well established statistically and by common observa 
bon that the great majority of hemangiomas are congenital that most 
of them are above the shoulders frequently on the face and that 
most of them unfortunately affect girls 
Types —The types of hemangiomas have been classified by Mac 
Kee* as nevus fiammeus (port wine mark) nevus vasculosus (straw 
berry mark) and angioma cavemosum (cavernous angioma) To 
these should be added tlie hemangioma racemosum or cirsoid heman 
gioma described by Deetz * which fortunately is not common 
Selection of Treatment —There is great vanation in size of all the 
common types of hemangioma some being only a few milhnieters in 
diameter while others may attain very large proporbons When a large 
tumor of the land mars the features of a newborn infant its removal 
becomes a matter of utmost concern to the parents It is also impor 
tant that removal should leave the slightest deformity possible 
Opinion as to how this should be accomplished changes with bme 
and with the means available for treatment Wyeth* in 1902 and 
Reder* m 1915 recommended the treatment of plexiform and cavern 
ous hemangiomas by injecbons of boiling water into the tumor Da 
Costa* m 1917 described a number of methods of treatment including 
solid carbon dioxide electrolysis and various forms of heat He be 
lieved, however that excision was the best treatment when it could 
be accomplished safely In more recent bmes radiabon and uijecbons 
of various chemical solutions have become the methods of treatment 
most frequently empIo)ed Pohle and McAneny*" favor radium and 


Watson and McCarthy* have indicalcd that injecbon of sodium mor 
rhuate m 5 per cent solubon is the preferred treatment at Memorial 
Hospital This is noteworthy in view of the fact that Memorial Hos 
pital possesses an ample supply of radium and excellent equipment 
for roentgen therapy Andrews'* also favors mjeebon treatment but 
uses a solubon of qumme and ethyl carbamate (urethane) 

Lattle has appeared in the recent literature concerning the value ol 
surgery but MacCollum'* believes operative removal gives best results 
when it does not cause deformity or injury to adjacent ports 
and Kiscadden'* have expressed the opimon that most of the bad 
results are due to a watchful waiting pohey hoping for a spontaneous 
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Jg IW (Cjsc 1) -Appearanc* June 5 1940 six years after re oval of tu \ r 
jnd pnor to reconitructi e work. (Plotograph secured through courtesy of Dr 

)eone\^ebsler) 



18a (Ca e 1) llccent pi otogr ph sloixing result of reconstnicUxe woiL by 
Dr Jerome P Webster 
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iiZe to >U duneo^ions Oa ibur occasion! she had had severe 

hpuiorihages from tlie tumor from injury 

Sxanunation FracbcalJy the entire nose is replaced by a large, reddish blue 
lobulated tumor mass which has the general shape of a pear (Fig 183} The 
septum and the adjacent portion of the upper lip are also involved in the tumor 
which IS appiowmatcly 4 by 4 by 3 cm uj greatest dimensions On palpation 
the mass is spongy, compressible blaocbes to some extent on pressure, but quicUy 
regains its size and color wl en pressure is released The nares are almost 
occluded by encroachment of the tumor growing from the nose and the upper 
lip There ts a shgl t sense o( pulsation to the touch but the tumor does not defi 
niiely expand with the heart beat 

Diognosit CapilUiy and cavernous hemangioma of the nose and upper hp 

First Operation On September 20^ 1934 under rectal ether anesthesia a 
nu>ed mcuiQO was made along the upper margio of the tumor and the skui vvas 
dissected from the tumor and reSected downward uncovering the mass oa the 
DCse The tumor was then freed from the underlying nasal structuret and removed 
There was considerable Joss of blood m spite of slow dissection and the hgaOon 
of numerous bleeding points For this reason removal of the labial part of the 
tuzoor was deferred. 

Convalescence was relatively smooth There was some tiouglung of the sbm 
fiap at the upper margin on the nght side of the no<e and healing here was by 
granulation and margioal epithehalizabon 

Second Cprniiion On May 2$ ld36 under ethyl chlonde^ther anesthesia 
a transverse elbptical locuion was made over the tumor of the upper lip at tl e 
base of the septum The thin slaa Saps were dissected away from the tumor wl ich 
was then utidenmced and removed The many bleeding points were clamped and 
bgated with relatively brtle loss of blood A transfuvion of 60 cc of whole blood 
Was given following the operation 

Convalescence was without noteworthy complications and the patient was 
penjutted to go home on the tenth postoperative day There was gradual unprove* 
ment in appearance but defects of soft parts and cartilage at the end of the nose 
detracted from her appearance (Fig 184) In June 1940 the patient was 
referred for reconstructive work to Dr Jerome P "ebster to whom I am indebted 
for the photograph Figure 184 wluch was taken before repair wojk was begun 
Figure 183 taken after repair work is Irom a recent photograph sent by the 
patients parents 

Case II —The patient G B a white male infant one year old was admitted 
to St Luke s Hospital Apnl 10 1940 At birth a red tumor mass was noticed 
on the right cheek but for the first three months of life it remained rather incon 
spieuous At the age of three months radium treatments were begun and the 
papent received a total of 14 treabnents at weekly intervals In spite of the treat 
ments the tumor increased m viae and upoo one occasion cracked and bled 

Examination The malar region of the nghl cheek is tvcctipied by a large 
bluish red soft compressible spongy mass which produced marked asymmetry 
of the face (Fig 186) The nghf ej« is partially closed by encroachmeni or 
the tumor and the angle of the mouth is depressed to such an extent that there 
IS dfpohng On fhe inner aspixt of the liicclc and on die soft palate lliere aie 
numerous dilated capillaries 

First Operallcn June 2, 1911 Hus operation consisted of ligaPon and tovision 
of the right erternal caropd artery above the level of the supenor thyroid branc 
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Eumination 0\er the left eje and compl^Iy occluding it there u a swollen, 
purplish mass v>ith serpenUoe border which measiues 5 by 4 by 4 cm in greatest 
diameters and completely occludes the eye In the center the skin has broken 
do\ra and the ulcer is covered by dry crush The mass is soft, compressible, and 
almost fluctuant It involves the upper eyehd, including the conjunctiva, which 
shows greatly increased v asculanaabon and redundancy (Fig 189) 

First Operofton On February 27, 1946, under open ether anesthesia, the left 
exlenial carotid artery was exposed and divided between ligatures immediately 
above the supenor thyroid branch 



Fig 187 (Case 11) —Appearance June 3, 1942, showing result of removal of 
part of tumor with preservation of overhang skin, also involved in tumor 
lo retrospect, it probably would have been belter to remove entire tumor, mclud- 
■ug skin, at first operation. 


The angioma of the forehead was then surrounded by an incision through the 
^kia and dissected off the forehead The skin of the upper eyehd was dissected 
off the palpebral portion of the tumor and reflected downward as a flap which 
"■as left attached to the hd margin The underlying tumor was then removed as 
•^mpletely as possible without disturbing the otbiculans muscle, and the skin of 
me Ld was resutured in its ongmal site Tl« defect on the forehead was covered 


palpebral fissure To overcome the protrusion, with the probabiLty of ulceration, 
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Second Operation June 9, 1941 One week after ligation of the external carotid 
artery an mcuion was made along ibe lower, medial and lateral bordeis of the 
tumor and the entire tumor was dissected from its bed and reflected upward with 
the skin flap This approach was adopted to permit control of the mam sascular 
channels before they entered the tumor After the tumor had been lifted from its 
base It was dissected free from the overlying skin and removed The skin was 
then sutured in place and a dressing of cotton wet witli normal saline vas applied 
Angiomatous tissue was stiU present m the skin flap but considerable reduction 
of the ongina] tumor was accomplished (Fig 187} 

Third Operation June 4 1942 At this tune the residual tumor including the 
skin was excised by Dr B R Shore and the defect was covered by a Thiersch 


Fig 186 (Case II) — G D aged 1 year Appearance on admission to St Lukes 
Hospital, April 10 1940 

graft There was partial loss of the graft and healing over tius area was by 
granulation and marginal epithehalizabon The bte result of the various operative 
procedures are seen in Figure 188 Further conective measures are to be earned 

Case III —The patient F a white female infant, five and one-lialf months 
old, was admitted to St Lukes Hospital February IS 1946 At the tune of birth 


a ulcer which has persisted to the present tune 
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[]ie upper and lower Ud margins were denuded of epitlielium at two points and 
sutured together 

Third Operation June 12. 1949 Following the previous operations it became 
increasingly obvious that hemangiomatous tissue not only persisted in the upper 
lid, but that It actually was increasing and appeared to involve the entire thickness 
of the lid, including the conjunctiva 

An attempt was made to excise as much of the involved bssue as possible 
without damage to the e>e, and without destroying tlie function of the muscu 
lature of the upper lid Tlie excision was done through a transverse elbplical 
incasion which included a part of the invohed conjunctiva At the end of the 



operation the wound was repaired and the hd margins were again sutured 
'ogother 

On July n 1940 tlie patient was allowed to go home to await the results of 
the oj;>crali\e procedures She ritumcd to the liospital November 9, 1946, and 
the results to date are seen in Figure 190 

Commciif — Tlie results in tlicse cases are by no means perfect, 
and in order to secure the best appearance possible, work remams to 
be done m eacli instance Tlie lesions, bovvc\er, were large and their 
destruction by surgical means without excessive damage to normal 
structures has been hrgcly accomplished Wliether better results 
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Pig 1S8 (Case ID —Appearance June 29 1946 (oui >eais ahet coinplcbon 
rcmosal of tumor with uisoKed skin Operation Dr B R- Shore 



Fiff 189 (Case III)— F 'V 9Vt niontls old Appearance on adniiisiof to St 
Lukes KospiUJ, Febniaiy 18 1946 
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quent undertakiDgs It is important that reparative procedures be well 
planned and that they be delayed until they can be carried out under 
auspicious arcumstances 


SmiMARY 

1 Surgery properly applied, is an effective and relabvely satisfac 
tory means of dealing with large hemangiomas of the face 

2 The danger of severe hemorrhage can be largely eliminated by 
ligating the external carotid artery Temporary control may be se 
cured by means of a traction thread pissed around the % essel 

3 To hunt the amount of scar tissue formation with resulting con 
Iractures and to reduce the risk of infection prompt healing of the 
wound should be promoted by a free skm graft of intemiediate 
thickness 

4 Definite repair of residual defects should be planned dehberately 
correctly timed and carried out under favorable circumstances 
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could have been achieved by physical or chemical agents is a matter 
of opinion The dangers of heavy irradiation about the eyes and over 
the nasal cartilages are well recognized Perhaps the chief advantage 
of surgery m such cases is the possibihty of accurate control and hin 
iting its effect to the desired extent 

Technical Con»ideraiia08.~OD the technical side of surgery, the 
control of hemorrhage is a matter of real concern Consisting as they 
do of a mass of blood vessels, hemangiomas bleed furiously when 
directly attached, and hemorrhage which would be negligible m an 
older person may be dangerously exsangumatmg in a small child In 
dealing with large hemangiomas m any region it is highly desirable 
to control the blood supply at a safe distance from the tumor Ihis 
can be done with relative ease in vascular tumors affecting the face, 
particularly if the lesion is confined for the most part to one side. 

Lagation and division of the external carobd artery on the affected 
side substanhally reduces the danger of uncontrollable bleeding The 
division IS mads immediately distal to the superior th>Toid branch 
and, m infants, care must be exercised not to include the mtemal 
carotid If only temporary control is desired, this can be secured by 
passing a thread or tape about the external carotid and exerting trac 
bon IVith the blood supply effectively controlled the tumor can be 
removed without great danger, even though it be of large size No 
such operabon should be undertaken however, vvithout an ample 
supply of blood at hand for prompt transfusion if needed 

The surgical objective should be complete removal of the eabre 
tumor mcludmg affected skin at the first operation 'Ihis aim, of 
course cannot always be achieved After excision of the tumor, the 
wound as a rule cannot be closed, and the surface should be covered 
by a free skin graft of intennediale thickness, held m place by fine 
silk sutures Further correcbve measures can be earned out at a later 
bme No immediate attempt should be made to raise a flap for pur 
poses of repair, parbcularly in the field supphed by the external car 
ohd if that vessel has been hgated If for any reason an immediate 
pedicle graft from the fordicad or other adjacent part is planned, 
control of the external carotid should be secured by temporary trac 
bon so that the vessel may be preserved as a earner of oxygenated 
blood. 

Once the tumor has been removed, there need be no great huny, 
as a rule, m canymg out the further surgical procedures necessary 
for improvement of appearance Haste may lead to ill advised opera 
boos which not only fail in them purpose Iiut also compromise subse 
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quenl undertakings It is important tiiat reparative procedures be %vell 
planned and that they be delayed until they can be carried out under 
auspiaous arcumstances 


SUMSURY 

1 Surgery, properly applied, is an effective and relatively satisfac> 
lory means of deaLng ivitJi large hemangiomas of tlie face 
2. The danger of severe hemorrhage can be largely eliminated by 
ligatmg the external carotid artery Temporary control may be se 
cured by means of a traction tliread passed around the vessel 

3 To Lmit the amount of scar tissue foimation wth resulting con- 
tractures and to reduce tlie risk of infection, prompt healing of the 
wound sliQuld be promoted by a free skin graft of intermediate 
thickness 

4 Definite repair of residual defects should be planned deliberately, 
correctly timed, and carried out under favorable circumstances 
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GROSS INTESTINAL HEMORRHAGE IN ESFANTS .VND 
CHILDREN 


Em\Aiu) J Dovo\an, M D , FACS* 

The cases which I wish to present in this paper represent examples 
i)f some of the more common causes of gross intestiml hemorrhage in 
infants and children There are many conditions which show various 
degrees of intestinal bleeding or which may show stools which are 
positne to the guaiac test, but 1 wish at this time to discuss only con 
dilions in which the patient may be admitted to the hospital showing 
seiere loss of blood from mtestmal hemorrhage 
Intussusception is a common surgical emergency in children and 
almost always bloody stools or the charactenslic currant jelly stools 
are found but larely if e\er is the amount of blood lost sufficient to 
affect the child seriously In tlie order of their importance tlie con 
djtioas to be presented here are (1) MecKels diverticulum contain 
iiig heterotopic gastric mucous membrane with ulceration, (2) 
dupLcation of the small intestuie, (3) polyp of the colon (not 
multiple polyposis), (4) duodenal ulcer 

MECKEL'S DIVERTICULUM 


pmeot illoeM ten hours before Upon admission to the hospital the physical 


ion could be ruled out for Ue folkming reasons (1) no history of abdominal 

vious extent of the 

lOglobm rose to 90 

Pri cent in tlie next few dajs On the suteenth day proctoscopic examination 
"as entirely negaUxe Parium enema also failed to reveal pathologic condition. 
h> 'lew of the rapid cessation of tlie bleeding and the apparently complete recov 
in a few da>s tune the baby «ns discharged liome The mother was warned 
Inat if he bled again 1 e would Ia»e to be operated upon and she was advised 
lo bring him bach immediately if l>e Ivad a tarry stool TTie wisdom of this course 
* Assoaate Professor of Surgery College of Physicians and Surgeons Columbia 
hni\ersit> AlUndmg Surgeon Si Lubes and Babies Hospitals New ^ork City 
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of tieabneat may be gutstiooec} but ooe he5itates to perform an exploratory 
lapaxotomy on an eight month old baby without tuiBciest proof that there a no 
other course (o pursue One month later the baby was readmitted with a history 
ot having had tarry stools a few hours before adriossum for the first tune since 
discharge lie was given two tramfutions la the next few hours and operated upon. 
At operabon a Merkels diverbculum was found two feet above the ileocecal 
pincbon and was removed His recovery was uneventful. Pathological examinabon 
of the ^^ecleJ^ divcrticidum showed t^t it contained heterOtopic gastnc mucous 
membrane with uiccrabon. 

Unfortunately, Meclcels diverticulum and duplication of the small 
mfesttne are not demonstrable by * ray e^tammabon and, as with 
most of the conditions I wish to discuss the diagnosis often must be 
made by the process of exclusion Duodenal ulcers frequeDtly are 
not demonstrable by \ ray (particularly the posterior wall ulcer 
which IS the type most apt to bleed) and single polyps of the colon 
can easily be missed by barium enema even though double contrast 
media are used 

PUPUCATION OF TERMINAL HXUM 

Duplications of the small intestines arc frequently the cause of gross 
intestinal faemonhage in infants and children because they frequently 
contain heterotopic gastnc mucous membrane with ulceration Ihe 
most common site of duplications of the intestine ts m the region of 
the terminal deum at the same site where Meckcls diverticulum M 
found They differ from the latter ta that they he m the roesenfery 
and have the same blood supply as the gut they parallel, while 
Mechel s diverticulum is always found arising from the antimescnteric 
border of the gut A duplicabon may be but a few inches long or may 
exist as a tube 12 to 30 inches long looking exactly hke the loop of 
gut it parallels It probably is the lesuU <ff development of embryonic 
rests and in this form is often called an tnterogenous cyst Duphea 
tions often communicate wiUi the loop of bowel they parallel but 
may be completely blind at both ends 

Case II— The pAbcut was a male baby nine wetks olJ horn in a hospital 
outside of New York He seemed to be perfectly well for the first seven weeks or 
Ufe and then rather suddenly kmked <)uite pale and the rnotl cr noted that he 
bad passd a tarry stool He then passed large (juanHUes of tarry material by 
rectum and was given several translusions He seemed to pass the Uoodhy rectum 
just about as fast as it could be given by transfusion T>vo week* before ad^sion 
here at the age of nine weeks after mnneroas Uansfusions he was operated upon 
at the hospital where he was born The surgeon found a dupLcation of the temuna 
ileum but, behevuig that the baby • cood baa was not good enough to peirn t a 
resechon. he closed the abdomen 
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The baby coatmued to pass large qaaotities o£ blood per rectum and la the 
not tea days required numerous transfusions About ten days after the exploratory 
Uparotomy his condition seemed good enough to transfer him to Babies Hospital 
Upon admission he was given another transfusioa and operated upon, just two 
Keels after the previous laparotomy A duplication of the terminal ileum was 


ilaum Consequently, it was resected with die loop of ileum and a side to side 
anastomosis of the terminal ileum was pcrfonned, using two rows of fine duomic 
gut and one row of interrupted C silk 

The babys convalescence was uneventful The incision healed by primary 
union and he was discharged home twelve days after the operation Pathological 
examination of the duphcation showed that it contained gastric mucous membrane 
Kith ulciration He has had no further bleeding and is developing normally 

POLYP OF THE DESCENDING COLON 
Case III— This case is that of a su and one half year old girl who had had 
OTsU amounts of bright ted blood in the stools on several occasions during 
ibe three years previous to her admission to St Lukes Hospital She had not bad 
t Mveie hemonbage until the present admission Physical examination was essen 
tially oegabve except for marked pallor Rectal evamination revealed notlimg of 
» pathologic nature The eothroate count was 2,100,000, hemoglobin 44 per 
Wt, and the guaiic test of the stool 4 plus positive The girl was given an imme 
date transfusion of 400 cc of whole blood and showed great improvement After 
de bleeding had stopped proctoscopic cxanunatioo revealed no pathologic lesion 
enema (double contrast media) also was negative Tlie patient was 
wmarged homo and llie motlier was advised that if the child had any further 
bk^g she would have to be examined and sbe was told to bring the patient 
lo the hospital at the first sign of tarty stools 

One month later the patient was readmitted with a history of tarry stools 


Sion, banuin enema again was negative Proctoscopic examination also failed to 
feieal any lesion 

^^ith a provisional diagnosis of Metkels diverticulum or duplication of tlie 
inlcsiine, exploratory laparotomy was performed A careful exammation of the 
small bowel from Uie pylorus to the ikocecal function gave negative results The 
bowel was also carefully palpated over its entire length and it was found 
be normal The abdomen was then closed, no cause for the bleeding having 
found 

Convaliscencc was uneventful and Uie girl remained well for the next five 
"lomlis when she was rcadnulted with a history of having had tarty stools for 
Uin* days. Proctoscopic examination was again negative but at this time the 
^um enema showed a polyp of the descending colon Laparotomy was repeated 
and by careful palpation and transinuminaboii of Uio unopened bowel the polyp 
located but not until some lime had been spent to trying to find it Tlie colon 
'*4S opened at a point just above the left iliac crest and the entire polyp excised 
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With Its base It had a very long pedicle and this was probably tlie reason that 
It was so elusive The colon was closed with two rows of chromic sutures and 
one row of interrupted “C‘ silh mattress sutures Convalescence was uneventful 
and the patient was disdiarged home ten days after the operation wvlh her 
incision well healed by primary union She has had no further bleeding 

The lessons to be learned fiom this case are. (1) A single polyp 
may be difficult to locate by x ray examinalton, even thou^ double 
contrast media are used (2) Even with the abdomen open a polyp 
may be difficult to find, particularly if it has a long pedicle I have 
found transillurrunation of the unopened colon with a Cameron hght 
quite helpful in locating polyps It is understood of course that if 
the pabent is properly prepared for operation the colon will be empty 
of all fecal masses 


BLEEDING DUODENAL ULCER 

Case IV —I F , a 12 year old boy. was admitted lo Uabies Jluspital because 
uf wealoiess, pallor and tarry stools Two years previously he had awakened early 
one morruog frebng faiot and had vomited a large nuanlity of bright rtd blood 
lie later passed Uny stools This blcediog episwle subsided in a few days' time 
but during tlie next two years die boy frequeody complained of upper abdominal 
pain Ten days before his first admission to Babies' Hospital he again had tarry 
stools, was quite pale and felt weak The diagnosis upon admission was bleeding 
duodenal ulMr The ted blood count was 3,416,000, hemoglobin 67 per cent 
After conservative treatment the bleeding ceased and a gastrointestinal x ray 
senes showed a duodenal ulcer He was treated on a Sippy regimen for five weeks 
and discharged greatly unproved 

Five years later the patient was admitted (o Fresbytenan Hospital (he was 
over the age bmit for Babies Hospital then) with a history of seven or eight 
episodes of bleeding since his discharge from Babies' Hospital. Tliese episodes 
were always marked b> pallor, a feebog of weakness and the passage of tarry 
stools His blood count averaged 3.400000, hemoglobin 63 per cent He was again 
treated conservatively and discharged lioine after the bleeding stopped 

Two months later he was iradnuUed with die same complaint-fialkif, weak 
ness and tarry stools Tlie boy was operated upon at tins litiie the duodenal ulcer 
excised and a pyloroplasty performed Ilis convalesccivcp was utvevenlful About 
one year after operation he was again admitted to Presbytenan Hospital with a 
recvinence of the bleeding ConservaUve treatment seemed quite successful and 
lie was discharged home 

Twice in the following year be was readmitted and each time was treated con 
scrvatively He was last seen in Follow-Up CImic free from all symptoms during 
the preceding five year penod 

While duodenal ulcers occur mudi less frequently in cJiildren than 
in adults, they occur often enough so that one must always bear in 
mind the possibility when considering the cause of gross intestinal 
hemonhage in children 



HERNIA IN CniLDIIOOD 
Charles E Farr, M D , FACS* 

DIAGNOSIS 

This child is hvo years old, a healthy, active boy who has had no 
serious illness but whose mother noticed shortly after his birth a 
sweDing m each groin, with enlargement of tlie scrotum This swell 
mg vaned m size from time to time, increasing during a crying or 
straining spell but subsiding almost completely during sleep Theie 
was usually some residual swelling in the left scrotal sac and some 
thiclening 

This history is typical of a bilateral congenital mguinal hernia and 
can be relied upon impliatly Frequently exammation for inguinal 
hernia in an infant is decephve and unreliable but the history as 
P'en by the mother of a swelling that comes and goes is practically 
always diagnostic Rarely enlarged lymph nodes, cystic hygroma 
tumors or fat pads may cause doubt 
The diagnosis of bilateral, indirect or oblique inguinal hernia 
seemed clear cut No other type of hernia would appear in the scio 
turn The sbght residual mass or thicheoing in the left scrotum was 
considered to be a commumcating hydrocele, which emptied partly 
sad at tunes completely into the peritoneal cavity The contents of 
the sacs, when filled, was assumed to be small intestine, as large 
mtesbne rarely appears m scrotal hernias in cluldren and omentum, 
the most common content of hernias in adults, is seldom sufficiently 
developed m young children to reach the scrotum 

SELECTION OF TREATMENT 

Tieahnent of inguinal henna m infants may be expectant, i e , the 
thild may be kept under careful observation to foieslall incarcera- 
tion and strangulation, or a truss may be used This, if well fitted and 
f'Cpt clean and adjusted will with good fortune prevent the descent 
the hernia and even lead to eventual obhteraUon of the sac 
However, the annoyance of weanng a truss the expense involved, the 
toie consumed and the uncertunty as to cure lead frequently to the 
decision to undertake radical operative measures 

•Professor of Clinical Surgeiy ComeU Unnenity Medical College, New 
toA City, ConsulUng Surgeon Slalen Island and Northern Westchester Hospitals. 
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— u paw, \Qiniting, a tense mass and obstipation ate 

sjTnptoms demanding immediate operation 
This particular child seemed at tunes to feel uncomfortable from 
tbe hernias and to hate more than the usual number of digeshse 
upsets The mother was unable to give the time or afford the ex- 
pense of fitting a truss and keeping it adjusted She requested rebef 
by operation and althougji the ideal age for operation is 4 >eais or 
over it was decided to proceed at once, especially as tbe mother 
was expechng another baby Of course it is not uncommon to have 
to operate on young infants, even from birth, but the difficulty of 
keeping the wound dean miLtates against very early operation 
It is important in all hernias in males, and especially m children, 
to determine the size and position of the icstes If they are unusually 
small or undeveloped a note should be entered m the chart to that 
effect for future reference If they are incompletely or improperly 
descended, this should also be noted and (he operative procedure 
will have to bo modified accordin^y 
After due consideration and examination of the child, operation 
was at last advised and accepted 

OPCBATIOV 

Preparatory 3Ieasure«.-Tbe question of the ancsiheiic to be used 
was decided In favor of ether drop metliod, without preliminary 
mcdicatioa Avertin is useful for basal anesthesia to be completed 
by ether but skilled anesthetists are vitally important when com 
bined drugs are used 

The child should be fastened to tbe operating table, or to a padded 
lioard on the table, with bandages to all four extremities to make 
sure no unexpected mov eznent can occur If the child is frail or the 
operation is expected to be prolonged or difficult, or accompanied by 
any loss of blood, hot water bottles should be used, wnth judgment, 
to keep the body vvarm Preparation for infusion of glucose in salme, 
Of even catrated blood, should be made even though the probability 
of their use is quite remote 

Preparation of the shn should be as simple as possible Preference 
IS given to sunple cleansing with soap and water, rinsing, and one 
appbcatioa of 70 per cent alcohol to be followed fay tincture of 
mertbiolate This rarely imtates the skm and seems to protect it 
against tbe dennabbs from adhesive. 
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hernia in chujihood 

Draping should be as simple as possible as the field is small enough 
at best. One coier with sufficient opening to present both groins 
u plenty This should be clamped or sutured to the slan 
Surgical Tcclimc.-The skin incision is then made according to tlie 
custom of the operator It should be long enough to afford a goo 
exposure of the superfiaal and deep rings The peculiar soft, wm e 
fat of the joung child should be incised with one or two firm stro es 
down to the aponeurosis of the external oblique muscle Willi genue 
retraction and careful sponging the small vessels running in the 
subcutaneous bssues are seized with small clamps, taking care not 
to include any fat, and tied at once with fine silk 
At this stage it is well to suture or clamp with towel clips one layer 
of moist abdominal pads to each skin margin, aBowing a bit of the 
pads to extend into the wound to co\er the exposed fat Then 
gentle, blunt retraction the superficial ring is exposed and developed 
by blunt or sharp dissection Tlie aponeurosis of the external oblique 
u laased in the duecUon of ils fibers to and through the superficial 
uog and upward and outward to well above tlie deep ring Con* 
siderable care must be exercised at this stage not to cut the ileo 
msmnal or ileo hypogastric nerves, nor to injure tbe structures of 
the cord as it emerges from Oie superficial ring 
In very young children it is not necessary to clear the aponeurosis 
from the underlying internal oblique and transversahs muscles nor 
to dear the inguinal ligament completely to the spine of the os 
pubis but it seems better practice to do so In tins way a preveohv e 
type of operation will be performed which will practically' warrant 
the prevention of a duect hernia later in hfe It takes but an extra 
minute or so and certainly seems to be time well spent 
Frequently in small cluldren the hemial sac can at this stage be 
Iren covered by an extremely thin layer of cremaster fascia and a 
few muscular fibers It is well, however, to split this fascia gently in 
the axis of the cord, remembering diat there are moderately large 
Venous channels directly beoealli the sac Now the entire cord with 
•he sac may be easily freed from its bed and delivered, or preferably 
the sac alone is exposed throughout the length of the canal and 
gently freed from the structures of tlie cord The sac in an mdirect 
or oblique hernia is always anterior and shghtly superior and internal 
lo the cord. 

Usually the sac is empty and thin walled Its dissecbon at first 
shout midway of the canal is easy as it is not adherent, and can be 
bluntly or by sharp dissection lifted off the vas and vessels How* 
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ever, tliese structures arc readily injured and they should be con 
stantly kept in plain view The sac may be opened at this stage in 
case of doubt but preferably it should be dissected out intact high 
up in the deep nng and completely separated from the vas and the 
vessels Tlie distal end of the sac is of less importance If it ends 
blindly above the teslis it is well to remove it entire If it com- 
municates with the tunica vaginalis testis the lower portion may be 
cut across and dropped into the scrotum, always remembering that 
the vas is immediately contiguous and may readily be injured If 
this portion of the sac seems thick and likely to produce a hydrocele, 
it IS well to split it and suture it loosely back of the testis 

The treatment of the neck of the sac is the crux of the operation 
for henua in joung children, just as in adults Tlie sac should be 
opened, any contents reduced, tlie neck transfixed with a fine curved 
needle and medium silk, tied, the excess cut away, a second tie placed 
on the neck and then it may be allowed to retract Undoubtedly this 
alone is sulficient to euro all simple, indirect hernias in joung chil- 
dren However, as stated above it seems wiser to take precaution for 
the future It is a simple matter to transplant the cord, place a few 
fine Silk sutures to attach the conjoined tendon to the inguinal Iiga 
ment, close the aponeurosis of (he external oblique m a similar 
fashion, leaving a moderate new superficial nng— close the subeuta 
ncous fat and Scarpa’s fascia loosely and then the skm The preferred 
suture for the skin in young children may be very fine subcuticular 
catgut to obviate the removal of stitches, sometimes a difficult and 
trymg procedure in a temperamental child 
At the close of the operation the wound should be gently sponged 
with alcohol, followed by one application of tincture of merthiolate 
The wound is covered with gauze and tlie opposite groin exposed for 
a similar attack on the other henua If by any chance the cbild Js not 
domg well or has taken the aneslliclic poorly, it is far better to post- 
pone the second operahon for a week or so 

Posloperalivc Care.— Dressing a hernia wound in an infant re 
quires a bit of thought Most surgeons prefer to seal the wound and 
use for this purpose one or two lajcrs of gauze followed by a Irce 
application of collodion. Duo, or other occlusive dressing This in 
turn may be covered by waterproof adhesive It is no longer consid 
cred necessaiy Jo apply a spun bandage nor to restrain the child in 
any moderate activity m his enb Fluids are given freely as soon as 
tolerated and die regular diet uithin hventj four or forty eight hours 
If there is no undue febrile reaction and the parenU can be truslcO 
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ihe diild may be allowed home on the third day The only instruc- 
tions are to keep him as clean as possible and not to allow him out of 
bed for a week No rough phy sliould be undertaken for two weeks 
The wound should be redressed in one week and kept coseied for 
ten da)s Full acluily is allowed after tliiec weeks 
The advantages of early operation aie quite obvious— the tlueat 
to die childs health and life is removed, the anxiety of the parents is 
relieved and an almost 100 pei cent cure is offcied Moreover, the 
expense m bme and hospital costs is less than at a later time Later 
m childhood or adolescence time becomes more important Opera 
tions of course, are never convenient f 


The dangers of early operation, in skilled hands, aie flight The 
iinesthetic is usually well home and tlie operation itself offers little 
danger— much less than in adult years The tissues are undamaged 
by truss wearing or by disease, healing is prompt Operation does, 
however, require considerable special skill and pabence m the ban 
dhng of the delicate structures Damage to the v as nerves vessels 
w testis and even to the inferior epigastric artery, may readily occur 
The urinary bladder is rarely seen in these early hernias Tlie in 
testine is often seen but should never be injured 

About 25 per cent of all male children have an open processus 
'agmalis at buth Many of the open processes may close in time but 
the weakness persists and may later develop into a true hernia with 
potentially disastrous results 

Recurrence of inguinal hernia operated upon m childliood is al 
oiost unknown if reasonable skill and care liave been exercised Only 
|"o instances have come to my attention, one in an adult whose sac 
had obviously not been completely removed m childhood, the second 


■n an infant with strangulation, in whom the sac was bed off but 
not removed recurrence was prompt 


it years concerning tlie 
The most authontative 
d u «• V. M I, Hospital for Ruptured 

Crippled Two books ha>e been publislicd ulticli are autliontative— one by 
H Jason BtaViston Company ItMl tlie cr by Leigh F Uatson C V 
xiosby Company 1933 





PREVEISTION OF FETAL WASTAGE 

L V. Dill, M D and J \V. Pearson, Jb , M D f 

Ballantwe^ was keenly disappointed that antenatal care had 
appaiently not unproved the lot of the unborn fetus At that tune, 
"hen clinics were young and but few statistical studies had been 
made, it was impossible to evaluate Uie importance of his contribu- 
boa m respect to the conservation of either the motlier or the fetus, 
even today the extensive prenatal work that Is carried out is directed 
primarily toward improving the health and safety of the mother with 
out little conscious thouglit for the fate of the expected baby The 
ueonatal death rate has dropped preapilously during the last twenty 
'e jears and although there has been some decrease m tlio stillbirth 
and abortion rate, it has not been sUiking^ 

Ine solution of the problem of fetal wastage depends in general 
upon three widely divergent factors llie reduction of the aborbon 
rate, the anbcipabon and prevenbon of serious antenatal comphea- 
uons which affect tlie fetus, and the proper management of the mother 
urmg labor and delivery Therefore, to be assured that opbmum 
conditions exist at the bmo of conception, cacli pregnancy should be 
P anned, and should be preceded by a medical consultation where 
prc'enbve and conecbve measures may be insbtuted when necessary 

ANTENATAL FACTORS 

Ideally the parents should be young, both fetal and maternal mor 
|y climb noticeably above the age of SO, and at the age of 40 
^are 100 per cent above the average* 

I ® effect of /etcr and acute febnlc lUncsses on the male germ 
cc IS Well known* and tlicir effects on the ovary and the chromabn 
“lutenal of tlie ovum are suspected Measles® when conbacted in 
arly pregnancy has recently been iiiciiminated in tlie production of 
etal anomalies It seems not improbable that otlier virus diseases 
®ay produce like disturbances when tliey evist in cither parent prior 
to conception or In the maternal or^nism following it In view of this, 
conception should not be attempted until sufficient time has elapsed to 

Lieutenant Commander Medical Corps, United States Nav> 
t Climcal Insliuclor, Department of Obstetrics and C> nccology, George X\ ash- 
“Ston Umversity School of Medicine, Washincton, D C 
453 



454 L V DUX J W PEARSON JR 

allow for complete reco\ ery from the possible noxious effects of the 
mfeebon 

Syphilis tuberculosis tnalana brucellosis and other senous chronic 
infections should be cured arrested or at least under good control 
befoie a pregnancy is advised for the increased incidence of fetal 
loss in unconbolled or acb\e states of these conditions is undoubted 
The onebme “scourge* of infants— congenital syphilis— has been al 
most completely eradicated in our day by pie pregnancy and prenatal 
therapy for the mother * 

Chronic metabolic conditions such as malnutnbon severe avitaini 
noses hyper and hypoUiyToidism may mal^c conception dilBcuIt and 
the aborbon rate in such states exceeds the normal by sev eral bmes 
They should be diagnosed and adequately treated prior to pregnancy 

Heart disease renal disease and neurologic abnormalities should 
be brought under suneiUance pnor to ptegruncy studied carefully 
from the ehnicai and laboratory aspects and a prognosis rendered 
Where these conditions are so severe as to be incompatible witli 
materaal safety during pregnancy maternal death or therapeutic 
aborbOQ may be avoided by advising against pregnancy 

The hereditary diseases such as diabetes licmophilia insanity and 
certau types of epilepsy as uell as the chronic disabling condibons— 
arthritis deformans total blindness and the hlce— present some prob 
lem from the medical point of view but (heir greatest significance lies 
ID the soaologic aspect It is not expected that the doctor should 
dictate the policy in such matters— rather be should be able to give 
the uninfonned individual ao accurate prognosis regarding both tlic 
mother and the fetus 

It IS of prime importance lodiscover and when possible to eradicate 
pathologic states in the jKhts \aguial septae bicornuate uteri and 
other lesions of this nature create a si^iScant increase in fetal and 
maternal mortahty if allowed to go unrecognized until the onset of 
labor Chronic cervical infections should be eliminated and cervical 
lacerabons evaluated Myomatous uten and retroversions should be 
noted and their role in producing abortion l^cpt m mind Adnexal 
disease should be recognized as a factor in stenhty and ectopic preg 
nancy Ovarian cysts myomas in Uie lower utenne segment and 
other lesions which may obstruct the pelvis should be evaluated as 
cornplicatmg factors of pregnancy 

ABORTION 

With the conception we are immediately faced witli the greatest 
source of fetal wastage-spontaneous abortion (Table I) It is esti 
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mated that approximately 50 per cent of all abortions are abnormal 
products of conception ^ Little is known concerning tlie cause of mal 
fonnabons but by providing young parents with the best possible 
state of health and nutrihon prior to conception and durmg early 
pregnancy it is possible tliat abnonnil chromatin combinations and 
poor early environmental influences on the fetus may be reduced 
The remaining spontaneous abortions offer a more hopeful picture 
Uterine hypermotility deficient vascularizahon of the placental site 
and poor implantation of llie fetus may all lend themselves somewhat 
to hormone suhstituhon therapy Many optimistic reports of the ex 
tensive use of progesterone, tlie estrogens and vitamin E credit them 
with the prevention of abortion* Endometritis® a condibon which 
would be very difficult to predict as a causative factor has been found 
in a fair percentage of early abortions By curing acute and chronic 
sjstemic and local infecbons and by avoiding excessive sexual con 


TABLE I 

Fetal Wastage Classifiep AcconniNa to General Causative Agent 


Cause 

Abortion 

Spontaneous 

Induced 

TOmaturvtY 
Aoadcota of labor 
Neonatal deaths 


Incidence 
(pec cent) 

15 25 
5-15 
1-2 
1-2 
1 2 


ticts during early pregnancy, it is possible that this source may be 
reduced 

Abortion due to strain or minimal trauma is not common, lay opinion 
to the contrary The importance of bed rest at the onset of cramping 
pains or at the time of the expected menses cannot be underestimated, 
however, and the restnctiou of strenuous exercise, lifting, intercourse 
and douches is adv isable at all tunes 

Induced abortion, the actual incidence of which can only be approxi 
mated, is a very fertile field for preventive measures A. large portion 
of this unfortunate type of wastage of human life may be prevented 
hy the judicious use of contraceptive advice m a manner which does 
not offend the personal or religious sensibilities Tbe guidance of indi 
vvduals inopportunely prepiant into channels where they may safely 
^nd Without prejudice deliver their babies is likewise of prime im 
portance. 

Tile prevention of antenatal acadents to the baby lies greatly in 
•he province of the obstetrician Wliile we decry any exposure of the 
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mother to undue risk for tho sake of the baby, we also feel that indi 
Gated interference at an opportune time frequently benefits both 
mother and infant 


PREMATURITV 

The greatest cause of stillbirths and neonatal deaths is prematurity 
(Table 2), and the most frequent etiologic factor is the premature 
spontaneous onset of labor witli or without rupture of the mem 
branes Little is known concerning the cause of the onset of labor 
and at present our only methods of combating this condition are by 
attempting to prevent contractions with sedahon and hormone therapy 
at bed rest, failing this, the alternative is to deliver the baby uith 
the least traumabc labor and delivery possible In the delivery of the 
premature infant sedative drugs which depress respirations should 
not be used during labor, the baby should be delivered under caudal 


TADLC 2 

Ftioujoic Agents or Stuxbobn and Neonatal Dcatus 


Cause 


Pccfflatunty 

MaUraal sod d«h>«ry complicaltooa 

Msltonoalioo 

Erythroblastosu 

Syphilis 


iDodecice 
(per cent) 
dO-SO 
25-3S 
$•12 
1-3 
0 5-1 


or local anesthesia with a wide cpisiotomy and low forceps used not 
as a tractor but as a buffer against cramal trauma * 

A large number of babies are lost each year because of the various 
maternal toxemias of pregnancy There is no field m obstetnes in which 
a greater nicely of judgment is needed The dilemma lies between 
too early termination with the delivery of a poor risk premature infant, 
and prolonged eApectanc) which results in an increased incidence of 
mtrautenne death of the fetus as well as in undue nsk to the mother 
Another frequent cause of prematurity is overdistention of the 
uterus by hjdramnion and multiple pregnancies Preventive measures 
are unknown and therapy is of no value at this bme 

Premature separation of the normally implanted placenta carries 
a very high fetal moitahty both in piematuie and in term babies This 
tragic accident, sometimes occurring so massively and unexpectedly 
as to constitute an acute emergency wiB continue to exert its toll as 
long as the cause is unknown and prcvenbve measures are not better 
understood Early diagnosis of massive separahon of the placenta and 
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deli\eiy of the baby by cesarean section before it is compromised by 
asph>xja occasionally results in salvage of a fetal life which would 
olhennse be lost 

Placenta prciia, still a serious complication for botli mother and 
fetus, IS mucli less mahgnant than m former years when unlimited 
quantihes of blood were not a\ailable Many babies can be saved 
from maturity losses by replacement of the blood loss as needed Bed 
rest m the hospital and omission of vagmal or rectal examinations or 
attempts at delivery unbl the fetus has reached definite viability will 
often be successful This type of tlicrapy can, of course, be carried 
out only where hospitalizabon is feasible, and where tramed help, 
constant ohservabon and blood are not sbnted, and where the pres 
ence of massive hemorrhage does not demand immediate interference 

Myoma uteri, severe heart disease, diabetes, ptjchtis, surgical con- 
ditions and trauma all conbibute to Ae mcidence of prematurity, and 
with pre-conception consultabon not a small shaie of tliese condibons 
can be corrected or controlled A word should be said concerning 
pjelibs chills and fev er are rarely the first symptoms of tlus condihon, 
and timely attenbon to tlie history of dysuria, flank pain and nocturia 
way serve to prevent the more serious stages of tlie disease from 
being reached The questionably acute abdomen and semi elecbve 
surgical procedures should be carefully considered from all angles 
“d by sev eral consultants before laparotomy is attempted on the 
pregnant woman If surgery is unpcntive, it should be performed with 
the least trauma to the pregnant uterus and as little should be done 
2 s u commensurate vvitli tlie recovery of tlie pabent Spinal or local 
anesthesia are preferable, lacking tliese, anesthesia by inhalabon 
With as high oxygen content as possible sliould be employed Seda 
tion and progesterone should be freely ubhzed post operahvely 

The R7i factor has become recogniz^ as a significant cause of fetal 
deatli m recent y ears, and fortunately at this time the means are at 
hand to prevent a large porbon of tliese calainibes All Rh negabve 
mothers whose husbands are Rh positive should have their blood ex 
amincd at biweekly intervals once Uie baby has passed viabihty, and 
should such a bter be found that is considered to be dangerous to 
further inbauterme growth of tlie fetus, cesarean seebon (or mduebon 
from below where feasible) should be earned out* Women who have 
high anbbody bters prior to pregnancy have little chance of dehver 
mg a live baby unless there is a heterozygous Rli genotype of the 
father, and in our opinion should be advised to refrain from becoming 
pregnant 
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NATAL FACTORS 

As term approaches the cause of death rests more and more on the 
shoulders of the obstetrician, and his responsibility lies in the pre 
vention of asphyxia, birtli trauma and infection 

Fetal asphyxia arises from a reduction in the oxygen supply and 
may dense from maternal causes such as oxygen poor inhalation 
anesthesia, cardiac failure, pulmonary conditions, anemia or shock, 
or from fetal abnormalities such as placental separation, prolapsed 
cord, a ruptured vessel from a vasa previa, knots or entanglements 
of the “lifeline,” or cerebral anemia due to a sesere driving labor or a 
general anemia due to erythroblastosis It is taken for granted tliat 
the maternal causes have been reduced to a Imv level by adequate 
antenatal care Placental separation has been discussed When rupture 
of the membranes is accompanied by a pronounced fall in fetal heart 
rate, a careful vaginal examination may serve to demonstrate a pro 
lapse of the cord Delivery, if conditions arc such that immediate 
acbon is possible will prevent an otherwise certain death If delivery 
IS not possible, reposition of the cord should be attempted, and a bag 
or scalp traction utilized along with the constant administration of 
oxygen Cesarean section may be jusliBed in some instances The 
a^inistration of ox)gcn to the mother cannot be disregarded m any 
case of fetal distress particularly where the cause of the distress is 
not evident at the lime The use of open drop ether in reducing the 
force of too severe labor is often of great help 

In any discussion of asph>-xia in the newborn a mention must be 
made of analgesia and anesthesia The use of such heavy sedation as 
completely to “knock out” the pabent is unnecessary and results m 
asphyxiated and mentally deficient babies There is no doubt that 
local infiltration anesthesia and caudal anesthesia offer the least pos 
sibibty for fetal anoxia and ethylene oxj gen should be used where 
any prolonged anesthesia is needed The wise obstetrician will attempt 
to judge the anesthesia to be used m view of the probable ddBcuIty 
of dehvery, and will leave himself the widest margin of safety for 
the mother as well as for the newborn child 

Birth injuries, although they occur in the best hands are admittedly 
due to faulty judgment or faulty technic To gauge with safely the 
utenne power fetal passenger maternal passageway rclabonsbips 
requires the finest nuances of obstetrical judgment but with the 
present day technic of x ray pclvmnctry fewer mistakes arc being 
made The extrapentoneal section has increased the margin of safety 
for an adequate tnal labor yet there is undoubtedly an inlicrent 
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danger in the overuse of a procedure which may be considered as a 
lemedy for poor judgment A )otig> hard Irnl of labor followed by 
tlie trauma of an abdominal delivery is not without risk to mother and 
fetus 

Table 3 shows the moitality rale for the fetus which is associated 
with the various generally used obstetrical procedures It can readily 
be seen that as soon as one embarks on any operative procedure otlier 
than an outlet forceps tlie fetus automatically has less chance of sur- 
vival Statistics fail to take into account the fact that if the patient 
could iiave been delivered by an easy method, a hard one would not 
have been used However, one should also consider the fact that much 
unnecessary interference is done, and that the few hours necessary 
to bring a high fetal head well into the pelvis may mean the reduction 
of fetal mortality from 40 to 4 per cent We believe that in conditions 
m vvhich immediate delivery seems imperaUve, any piocedure used 


TABU, 3 

Stiiibohn and Neonatal Deaths According to Type op Deuvebv 


Tj'peofDelivwy 


Cesarean section 
Version and extraction 
liigh forceps 


SlilUiorn Neonatal 
(per cent) (per cent) 
0 5-t 0 5-1 

12 12 
15-3 15-3 

8-]0 7-10 

3-5 6-10 

20-30 14-20 

20-30 20-30 


to facilitate delivery should improve the maternal and fetal mortality 
rate, otlierwise the patient should be allowed to have more labor 
Briech delivery is often the cause of feta! injury— not only cerebral 
hemorrhage and asph)'Ma but injuries to the abdommal viscera, spine 
and nerve plexuses Gentleness, a clear understanding of the breech 
tnechaiiism and a “hands off" policy until the umbilicus is bom will 
whage many breech delivered babies Premature breech infants are 
>0 even greater need of gentleness and care 
'’crsion and extraction is being used vv^tl^ decreasing frequency as 
obstetnaans are begiiimiig to reabze the danger to the baby as well 
as to tlie motlier It is at times indicated, but its use as an elective 
procedure is outmoded 

Shoulder d)stoaa is relatively uifrequcnt, but a formidable op- 
ponent when met The mechanism of shoulder delivery, tlie “light 
ong maneuver," delivery of Uic posterior ami and the intentional 
fracture of the clivicle alt should be well known and utilized. 
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The utilization of the induction of labor for the convenience of the 
patient or tho obstetriaan and the indiscriminate use of pitultrm to 
hasten labor, are to be decried The maternal mortahty from these 
procedures is not mconsequenhal and the fetal rate is atrocious ** 

FETAL RESUSCITATION 

AU obstetricians should be trained m fetal resuscitatton Great 
strides m this field base been made in recent years and m most dimes 
the methods are standard The fundamental pnnciples are prompt 
clearance of the air passages the administrahoo of oxygen and the 
preservation of body heat These simple principles svill succeed m 
the baby which has not been asphyxiated beyond repair Gentleness 
should be msisted upon and baclcslappmg ssvingm^ contrast baths 
and other stoic measures arc fast being discontinued There is very 
little evidence to show that the respiratory and cu'culatory stimulants 
are of real value and they frequently do irreparable damage ** 

It has always been and fortunately stiU is considered much more of 
a loss to have a maternal death than a fetal one Obstetrics has made 
great stndes in the past three decades however and with the ex 
tensive use of the antibiotics plasma and blood, and highly technical 
procedures we can now afford to give more thought to the baby and 
still not unduly prejudice the life of the mother 
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IIIE MANAGEMENT OF PREGNANCY AND TUBERCULOSIS 
George Schaefer, M D • 

The treatment of the pregnant woman with tuberculosis must be 
individualized in that one must differentiate the type and extent of 
the tuberculous lesion and also the parity and obstetrical complica 
boos Among the latter must be considered the presence of any 
cephalopelvic disproportion which may cause a prolonged labor, the 
presence of any of the toxemias of pregnancy, especially vomiting in 
the first trunester and, of course, the history of previous labors Since 
the obstetrical procedures are dependent on the tuberculous lesions, 
ihe obstetrician must know something of the classification of tuber- 
culosis 

Tuberculosis may be classified as exudative productive, chronio 
productive and caseous pneumonic ' In the exudative productive type 
the reaction is not severe, the exudate is absorbed m a few months 
aad the patient becomes well Chrome productive tuberculosis results 
"hen the tissue sensitivity is low and the dosage of tubercle baalh 
Jmall The reaction is productive and very slowly progressive A 
severe tissue reaction with caseation, necrosis, hquefaction and cavity 
formation results from caseous pneumonic tuberculosis In addition 
to the above qualitative classification, tuberculosis is also classified 
•juantitaUvely into minimal, moderately advanced and far advanced 
One should not attempt to prognosticate the outcome of any case 
‘'f pregnancy and tuberculosis without having ascertamed all these 
facts 

Clauns that therapeubc abortion is indicated in all cases of preg- 
nancy complicated by tuberculosis or that the pregnancy is beneficial 
to the tuberculosis cannot be substantiated ^Vbe^ we compare the 
end results m pregnant and nonpregnant women with similar stages 
of tuberculosis, we find very little difference In a senes at Sea View 
flospitaP we found that bebveen 1920 and 1930, when bed rest was 

• Cluucal Instructor in Obstetrics and C}-neodogy, New York Medical College, 
Attending Obstelnaan and t^-necotogist. Queens General Hospital 
AttuUnt Attending C>Tiecologist, Sea View Hospital. 
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the only treatment, the mortality in the pregnant group was 34 jier 
cent compared to 33 per cent in the nonpregnant group From 1932 
to 1939 when collapse therapy was instituted, the mortality dropped 
to 17 per cent in the pregnant group and 26 per cent in tlie nonpreg- 
nant group Smee 1939 the addition of proper obstetrical care has 
further diminished the mortahly in the pregnant group Tlie only mor- 
talities during pregnancy were jn the caseous pneumonic group with 
the exception of one case of clironic productive tuberculosis in tlie 
1920 period in which the pabent died of postpartum hemorrhage 

TREAXaiEAT OURI^C GESTATION 

The best results will be obtained when tlie tuberculous lesion and 
tlie pregnancy are treated concomitantly and adequately In the exu- 
dative producbve and chronic produebve types, sufficient bed rest, 
proper diet including added proteins, iron and vitamin plus prenatal 
care will bring the patient to delivery in good condition TIic problem 
in the caseous pneumonic type is more complex, depending to a great 
extent on tho duration of the pregnancy vvhen the tuberculosis » dis 
covered and on the extent of the lesion The later tuberculosis is diag- 
nosed and treated the higher will be tlie mortality’ The mortality in 
our senes was 30 per cent in pabents whose discisc was diagnosed 
during pregnancy compared to 11 per cent in the group who were 
known to have tuberculosis before the onset of pregnancy In the 
caseous pneumonic type prompt, adequate collapse therapy must be 
earned out at once and the pregnancy relegated to secondary im 
portance 

Although no absolute routine is advocated since ps)cliological, 
financial and sociological factors must be considered experience has 
proved that our best results are obtained when wc adhere to certain 
pnnciples Immediate termination of the pregnancy in all cases of 
caseous pneumonic disease with cavity formation discovered m the 
first tnmesler of pregnancy is urged A dilatation and curettage under 
local, caudal or spinal anesthesia and prompt treatment of the tuber 
culosis with pneumothorax or thoracoplasty are insbtutcd 

If the tuberculosis is discovered after tho first trimester, the prtg 
nancy is disregarded and the disease is treated as it would be m the 
nonpregnant woman The few spontaneous abortions and premature 
dehvenes we have seen when collapse therapy is carried out have 
been due to the fever and loxinty of llic tuberculosis and have been 
known to occur in untreited tuberculosis as vv JI as in any condition 
causing a high fever We cannot condemn too strongly the practice of 
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uaiting four or five months for the pregnancy to terminate before 
begmmng collapse therapy for the tuberculosis A number of cases 
have been reported® * m which a dioracoplasty has been performed 
during the pregnancy and I have debvered a pitient followmg a two 
stage thoracoplasty performed during the fifth month 

JIANACEMENT OF LABOR IN PULMONARY TUBERCULOSIS 
Patients with exudative producbve, chronic productive and arrested 
tuberculosis are permitted to go into labor provided there is no 
obstetncal contramdicahon The indications for cesarean section are 
broadened, however, and in any borderline case of contracted pelvis 
section IS performed in preference to risking a prolonged, tiring labor 
As aa analgesic we hav e found nembutal most satisfactory Delivery 
IS done under local or caudal anesthesia and the second stage ter 
nunated by forceps as soon as the os is fully dilated 
Tbe pabent with caseous pneumonic tuberculosis must be cvalii 
ated more carefully No one can accurately judge before the onset 
of labor how long or how tiruig the labor will be Multiparas whose 
disease has been controlled for su months or longer are permitted to 
50 into labor and watched very carefully In patients with moderately 
and far advanced tuberculosis in whom the disease is not controlled, 
die method of delivery is decided upon at term or early in labor Mul 
tiparas who, it is judged, will deliver in a few hours, are delivered 
'aginally, using forceps in tlie second stage Pnmiparas should have a 
cesarean section under local or spmal anesthesia 

ANALGESIA AND ANESTHESIA IN LABOR 

No analgesic that depresses respiration to such an extent that Uie 
pulmonary secretions flow back to llie alveoli rather than through 
the bronchial tree should be used If labor is progressing satisfactorily 
and the pabent does not complain too bitterly of pain, no analgesic 
IS emplojed \Vhen analgesia is indicated, we have found nembutal 
m 3 gram doses best Alexander* slates, “The preoperabve use of 
narcobc doses of such drugs as morphine, scopolamine, amytal and 
avertm abolishes or greatly diminislics tlie cough reflex and the func- 
tion of voluntary expectoration not onl> during the oijcrabon but for 
a varjmg number of hours aftcrw ird During this time stasis of pul 
monary secretions ma> cause Uie development of new areas of infec- 
tion withm the lungs “ 

Wo do not use inhalation anesthesia at dtlivery in the tuberculous 
patient Local, caudal or spinal anesthesia is cmplojcd. Concerning 
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anesthetic agents Alexander states. "Ether, chloroform, amytal and 
asertiD are more dangerous than local or gas anesthesia from the 
point of pulmonary comphcations because of the relativly prolonged 
postoperative unconsciousness tliey product^ during which time the 
patient does not cough or expectorate efficiently'’ 

POSTPARTUM CARE 

Following delivery the infant is removed from contact with the 
mother unless her sputum has been negative for at least su months 
and her disease is considered arrested or well controlled In over 250 
infants bom of tuberculous mothers none was bom with tuberculosis 
A longer period of bed rest (up to three months) for patients with 
arrested, emidabve productive or chronic productive disease is ad 
vised. This penod may be longer if the caseous pneumonic type is 
present, depending on the medical treatment In no instance is the 
mother permitted to nurse her infant 

In some cases, even though the tuberculous woman goes through 
her pregnancy without a flare up, there is a brealdown several months 
or years later Any change in her condition due to the pregnancy or 
labor will have become evident within six weeks of dchvery, and any 
change after that time m all probability will be due to the patient’s 
undertaking too much housework, canng for her newborn in addition 
to her other children, and neglecting her rest and diet 

SUM3URY 

Pregnancy per se has no deletenous effect on pulmonary tubercu 
losis The type and extent of tlie lesion as well as the obstetncal 
management are the determming factors m the ultimate course of the 
disease 

Every patent with tuberculosis complicated by pregnancy should 
receive active antepartum and postpartum treatment from both the 
medical and obstetrical viewpoints, and collapse therapy should not 
be delayed because of the pregnancy 

The indications for cesarean section should be broadened m this 
group of cases but those patents with arrested, exudatve productve 
and chronic productve disease may be delivered vaginally provided 
the labor is not prolonged or severe Tlie second stage should be 
shortened by the use of forceps 

Nembutal is the analgesic of choice and the actual delivery should 
be done under local or caudal anesthesia Following delivery a pro- 
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longed period of bed rest for several months is advised and the patient 
IS cautioned against too much housework when she returns home 
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COMBI^ED INTRAUTERINE AND E\TRAUTERINE 
PREGNANCY 

George Schaefer, M D ” 

Tiie occuirence of heterofopic pregnancy is frequent enough to 
pose a diagnostic problem and yet rare enough to warrant report of 
a case 

Coexisting extrauterine and intrauterine pregnancies may be di 
nded into hvo groups compound and combined In the compound 
type the extrauterine pregnancy has usually preceded the intrauterine 
one and lias remained quiescent after becoming partially absorbed 
Repeated intrauterine implantations may occur after the death of 
the extrauterine fetus In the combined type simultaneous unplanta 
tion may occur within and outside of the uterus This is actually a 
binovular twin growing m the tube, rarely on the ovary, with the 
other oxum growing normally id utero This paper is concerned with 
the latter, or combined, group 

The first case of a combined pregnancy reported in the literature 
"as that of Duxerney m 1708 He reported an autopsy at which he 
found an ectopic pregnancy in addition to a three months* intrauterine 
gestation Since that time, approximately 350 cases have been reported, 
the figure varying depending upon whether both compound and 
combined groups are included and whose statistics are used Neuge 
bauer* reported a total of 2^4 cases m two senes m 1913 In 1926 
hovak’ added tliirty two cases to bnng the total up to 276 In 1940 
Mitra® found 304 cases in the literature and in 1944 Studdiford* 
reported 322 cases by adding to Mitras figures and 368 cases by add 
IT'S to Ludwigs® Marten and Me>cr* quote Frank as stating that 
combined pregnancy occurs once in every 103 ectopic piegnancies and 
since ectopic pregnancy occurs about once in every 300 normal preg 
nancy the incidence of combined pregnancy is approximately one in 
every 30000 pregnancies 

The following case lustory is tjiiical of that of a combined preg 
nancy m whicli the mtraulcrinc pregnancy proceeded to term after 
rupture and reniov al of tlic extrauterine pregnane) 

* ClimcaJ Instniclor in ObstcUics and G>nccolog> New York Medical College 
^isUnl Attending Obstetrician and G>nccoIogi$t Queens General Hospital, 
Assistant Attending C)Tiecologist Sea \»ew Hospital 
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CASE KCrORT 

Mt» D 2 , a ao year old, vvhite, warned woman, was rtfcntd hy Dt }}»iry H 
Epitcm because of vaginal spbtUi^ lUa past histo/y was rekvanl In that she 
liad conUact^l pulmonary tubcrculosts in 1S40 and wM being Utated wee-Uy wlh 
artificial pneumothorax for a n^tuclul ksion Her pulmonary condiuoii was 
controUecl chrome pulmonary tuberculosis, moderately advanced with pneumo- 
thorax< 

Do September 9, 1913, she began to bavo pamkis vagina) spotting Jier laX 
normal menstrual penod had been on August 12, 1913, and pnor to that her 
Runscs had been tioemal SIw also experienced slight nausea and fullness of 
(he breasts to (ha( a diagnosis of threatened abortion waj made and tho patient 
was given pranone and phenobarbttal and placed at complete bed test Tlie bleed- 
ing stopped and the patient was allowed out of bed after five days 

On September 23, ten days later. s)>e began to etpenenee Intermittent lower 
abdominal cramps, nausea and rccvneoce of tlie vagioal bleeding Tlicse symp- 
Wens became prog^esrively worse U«ough the morning, but since she bad no 
tclcpliooe the waa unable to call for assistance Fortunately, Doctor Epstein 
amsed to give her a pncumoihciraf * ■■ ’ 

• 1 


wj wv uuguixaiy entarged to size of a five W t<c pttgoancy, the left 
adnoxa was exquisitely tender and umuined a mass die exact sixa of wlilth could 
not be determined because tiic abdomen was splinted on the left side and was 
very tender to palpation A dugnosu (f ruptured ectopic pregnancy was made 
and the patient was taken to tlie operating room immediately An uifuslon of 3 
per cent dextrose in talme was started In one arm and a Uansfuston of plasma 
la the other atm 


_ . , b“*‘v‘*iiig, ano BHed with fluid. ITiii cyst measured 8 by T cm 

in diameter 

Tlie uterus was very slightly enlarged and contained three fibroids, each of 
which measured 4 to 5 on in diameter Two were situated on the fundus of tlie 
uterus and one on the lower anterior vtcrwe wall The nglit tube and ovary wue 
normal. As soon as the bleeding was stopped la the left broad bgamenC and tube, 
a transfusion of freshly citratcd blood was begun tn place of tlie infusion of dex- 
tiose 

Tlie left tube and ovary with the cyst were removed No other operative 
procedure was done and the patrent left (lie operating room In good condition 
Pathologic examination showed tlie lube to be ruptured and to contain many 
chorionic villi Tlie ovary was replaced by a serous cy»t 

Thsee weeks later, at her first postoperaUve nlGce visit. Uie patient complained 
of nausea and fullness of Die breasts Pelvic cxarrunalioti revealed the uterus to 
be enlarged to about the sue of a two months' pregnancy A rnttlman lest for 
pregnancy was reported posilfse, conCmilng the diagnosis of an intrauterine 
pregnancy 
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From this tune oa her antenatal couise was uneventful, she received weekly 
pneumothorax refills and her pulmonary condition remained unchanged About 
two weeks before term, a cesarean section was done under spinal anesthesia and 
a nonnal male infant was delivered, weighing 6 pounds 10 ounces The indication 
for the section was her pulmonary tuberculosis 

COMMENT 

Both the extrautenne pregnancy and the mtrautenne pregnancy 
were not remarkable, if considered separately The interesting aspect 
IS their simultaneous occurrence and the fact that the mtrautenne 
pregnancy earned to term 

king’ collected 221 cases in which the duration of the mtrautenne 
pregnancy was recorded and found eighty eight cases that went to 
term The duration of the extrautenne cases, of which 125 were re- 
corded, was as follows 107 or 85 per cent terminated in the first tn 
mester, seven or 6 per cent terminated in the second trimester, and 
eleien or 9 per cent terminated m the thud trimester with eight of 
these patients, or 6 per cent of the total, going to term Moore and 
Sale* reported a case of extrautenne and mtrautenne fetabon occur- 
tag conjointly, with operation therefor resultmg in death of the 
mother and saving of two living children This case was further dis 
tiaguished by the fact that the intrauterine infant had congenital lues 
v^hereas the extrautenne infant was nonnal 
Combined pregnancy presents a dsagnosbe problem Frequently 
following spontaneous abortion of the mtxauterme pregnancy one 
may be misled into a false diagnosis of an incomplete aborhon thus 
o\erIookmg the extrauterme pregnancy As in Studdifords* case sucli 
diagnoses as infected fibroid, tubo ovarian abscess, infected or twisted 
O'anan cyst and pelvic mflanunatory disease were entertained until 
a laparotomy was done and the extrauterme pregnancy discovered 
Fortunately, the ectopic pregnancy is usually the one Aat gives the 
sjinptoms since the tubal pregnancy ruptures and comes to early 
diagnosis and operation Only 8 per cent in Novak’s series of 276 cases 
"ere correctly diagnosed The common error has been to overlook 
die mtrauterme pregnancy However, in any operation for ectopic 
pregnancy if the uterus is enlarged beyond the si 2 e of a six weeks’ 
gesfaUon one should suspect a coensUng intrauterine pregnancy 
IMien no external bleeding occurs in an ectopic pregnancy one should 
dunk, also, of a combmed pregnancy One may be misled when doing 
a diagnostic dilatation and curettage in a case of possible ectopic 
pregnancy by the Ending of placental and fetal products, and so over- 
look the concomrmtant ectopic pregnancy 
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SUMMARY 

A case of combined extrautc-nnc and intrauterine pregnancy has 
been described The extrautenno pregnancy manifested the usual 
clinical signs and symptoms and was treated as such, with the dis- 
covery three weeks postoperatively of a coeustmg intrauterine preg- 
nancy which contmued to term Combined pregnancies occur fre 
quently enough to make one suspect this condition m all ectopic preg 
nancies m which the uterus is enlarged or there is no external 
bleeding 
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PARATHYROID TU3I0RS 
pRAho: H Lahe^ 

Under parathyroid tumors need lo be considered only four types 
of lesions arising from these small, gland like structures ( 1 ) discrete, 
iionh>perfunctionuig adenomas of the thyroid, (2) cystic degenera 
boa \Mthia such an adenoma, producing a cjst of the parathyroid, 
(3) the hyperfuncboning parathyroid adenoma, and (4) localized 
oalignancy m the neck arising from a parathyroid 
In an experience now dealuig with close to 26,000 thyroid opera 
bons, it must be realized that many normal and abnormal parathyroid 
glands have been dealt with In this senes and m a good sized senes 
til cases sent to us with a clinical diagnosis of hyperparathyroidism, 
all of these varieties of parathyroid enlargements have been found 
la addition to tins, because we have been interested in preserving 

care- 

lyroid 

acter- 

I'tic appearance of normal and abnormal parathyroid glands and, of 
particular importance, we have become familiar with their variations 
“I location, something which is of extreme importance if one is to 
undertake the discovery of all hyperfunctioning adenomas m patients 
"ith hypeqiarathyroidism 

APPEAILVNCE of ^OnvUL PAIUXimtOIDS, THEIR 'MOST FREQUENT 

location when in normal position and their pos- 
SIDLE location WHEN IN ABN0R5IAL POSITIONS 
'Ve have operated upon a few patients for local tumors of tlie neck 
•n whom the diagnosis was not certain but m whom the pathologic 
rrporl following a removal has bf%n a cyst arising in a nonhyper- 
unchoning paraUiyroid adenoma We have lAewise removed a few 
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discrete, good sized adenomas of the parathyroid gland which were 
not producing any symptoms or signs of h>perparatb>TOidisin. 

We ha\e also removed localized tumors of the neck because of a 
suspicion of a malignancy and had the pathologic report returned as 
carcinoma origmatmg m a parathyroid Finally, we have reported 
previously on our experience in operating upon patients for h)per* 
parathyroidism, particularly with hypeifuncbomng parathyroid ade 
nomas 

The diagnosis of primary caremoma m the neck ongmating m a 
parathyroid gland will always be made by imcroscopic examination 
unless there is assoaated with Uus lesion symptoms of hypeipara 
tbyroidism which will not be true of the majority This will likewise, 
as already stated, he true of the noDb>perfuDctioning adenomas and 
c>sts when, however, patients come to the chmc with hypeipara 
thyroidism and an operative procedure must be undertaken to dis 
cover the hyperfunctiocang parathjToid adenoma, it becomes of the 
utmost importance to be fazruhar with the appearance and the prob 
able location of the normal parathyroid glands The reason for this 
IS that unless the hyperfunctioning parathyroid adenoma can be 
demonstrated immediately, it is of value, as was suggested by Dr 
Oliver Cope, to attempt to locate first the normal parathyroids in 
order to account for those and then have some idea at what level the 
missing gland is located 

While in the place of the four parathyroid glands which are usu 
ally present, there may exut only three or two this is always a difficult 
statement to prove smee one can never be sure in the living subject 
that failure to demonstrate the gland is real evidence of its absence, 
smee it IS extremely difficult, particularly in the paratb>TOid situated 
at the lower pole to demonstrate its presence In most instances 
it has been our expenence that four parath)Toid glands are present, 
two at the upper pole and two at the lower pole These glands the 
two at the upper pole, are most constantly situated at the point where 
the upper lobes of the thyroid rest against the larynx in relation par 
bcularly to the hom of the thyroid carblage The demonstrabon of 
these two glands is possible m most instances only when the upper 
pole of the thyroid has been freed by Iigabng the supenor thyroid 
artery detached from lU attachments to the larynx at Uus point, and 
so rolled downward and mward that the postenor aspect of this por 
bon of the lobe can be turned forward and the structures behmd it 
visuahzed This parathyroid is much easier to demonstrate than the 
lower gland smee the upper parathyroid at that level is not surrounded 
by fat, is not covered by the branches of the inferior thyroid artery 
and vem as is the case with the lower gland, and also m its demon 
strabon the recurrent laryngeal nerve as is the case with the lower 
gland, IS not jeopardized The two parathyToid glands m this supenor 
region vary greatly in their degree of superficialness Some are di* 



PABATHYBOn> TUMOHS 


479 


lectly under the edge of the thyroid as the upper pole is turned 
doun, some are well behind the upper pole, resting against the trachea 
and e\ea under that portion of the thyroid which is described as the 
body of the thyroid 

Ihe inferior parathyroids, in most instances, are often not easy to 
demonstrate Not only are they difficult to demonstrate, but in their 
demonstrabon it is easy to interfere with their blood supply which 
comes from branches of the inferior thyroid The inferior paratliyroids 
are difficult to demonstrate because they are so frequently witliin the 


and dehcate structures In addition to this, the infenor parathyroid 
glands are difficult to demonstrate because Uiis region is not only rich 
la fat, but at tins region of the thyroid, which has been described as 
the hilutn, there exist also lymphoid and thymic tissue m small gland 
Ue masses, which can easily be confused with a parathyroid gland 
or co\er it up ^VhUe it is true that the inferior parathyroid glands 
wall stand out quite plainly in occasional cases, in the majonty they vnU 
be so deeply buried behind the body of the thyroid at tbis level that 
they will be much more difficult to demonstrate than the superior 
parathyroid 

^Vhen one discusses location of paralhyToids mcnbon should always 
be made of the fact that we have found them in almost every con- 
cuiable posibon 

We have described abnormal locahons of parathyroid glands in 
previous arbcles on this subject We have seen parathyroid glands 
completely free from the thyroid and outside its course, particularly 
as relates to the lower parath>TOids We have seen parathyroid glands 
on the anterior surface of the thyroid We have seen the superior 
parath)Toid glands along the inner aspect of the upper lobe as it runs 
Qown to the istlunus and as the branch from the supenor thyroid 
artery runs down in tins direction m this region also \Ve have seen 
paralh>Toid glands on and in the body of Uic th>Toid, upon the isth 
mus of the thj'roid, behmd tlie isthmus of the Ui>’roid, and we have 
seen them entirely free from Uic lower lobe and within the areolar 
tissue beneath Uie clav^cIe, and, of course, have seen and removed 
parath)TOid adenomas from within the mediastinum itself, mto which 
ffiey have doubtless progressed from original paralb>TOids detached 
from the isthmus and supplied by long branches of the infenor thjToid 
artery. 

For a number of years we have scorched every specimen of thyToid 
removed (1) to demonstrate whether or not we were removing 
parathyroids, (2) to familianze ourselves walh what normal para- 



4S0 


FRANK 21 LAIffiV 


th}Toids look like, and (3) to implant any removed parathyroids 
found upon the specimen into lie left slemomastoid muscle We make 
no claim that this implantation will be successful, but this procedure 
has given us a large expenence with identifying, both as to locabon 
and character, normal parathyroids 

\Ve have made certain of the identification m these cases by sending 
one-half of the suspected parathyroid to the laboratory for a histologic 
report, and transplanbng the remaimng half, thus having posibve 
knowledge in each case as to whether or not the suspected gland was 
a normal parath)Toid 

In addition to the above, we have kept a record each year of each 
surgeon’s expenence in the clinic, from these histologic reports as to 
the number of cases in which his specimens have shown removed 
normal parath>Toid glands, thus creating a record available to all of 
the surgeons in the chnic as to how able they have been, with care 
as to these structures, m preserving them, just as we have with in 
juries to recurrent lai^-ngcal nerves 

As a result of this expenence, vve have become quite familiar with 
the appearance of a norma! parathyroid gland The normal parathy- 
roid vanes greatly in sizo and even m shape, from a small gland hke 
structure not much larger than the head of a match up to a gland 
the size of a^pca bean The normal parathyroids also vary greaUy as 
to their color, but m the main have a disbnctive hght mahogany 
jellowish brown color which is quite different from the color of the 


mg them as structures separate from the thyroid 

Normal parathyroid glands can be further identified m most of the 
cases by the fact that diey are flat, disk like structures, charactenzed 
by their molded edges not unhke the molded edges of a small hma 
bean, and the fact that their aotenor surface is moderately convex 
while their inner surface is moderately concave In general, they have 
somewhat the outline of the kidney except for their disk hke flatness 
In other cases they will have some of the roundness of a pea bean, 
although this is a much less common shape for them to possess than 
the flat disk like character, described above On magnificabon, their 
surface is smooth, homogeneous and cliaractenzcd by the easily visu 
ahzed vessels distributed throughout their surface area They are 
further charactenzed by the fact lliat they have a glistening capsule 
qmte unhke the capsule of the thyroid and by the fact that they are 
movable upon their base, vvhich js so often the true thyroid gland from 
which they can be demonstrated as separate entities Due to the fact 
that the enlargement of the thyroid will occasionally pull upon these 
glands, they may be so elongated that they are literally four times 
their length as opposed to approxunately twice their width in most 
cases 
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It should be ’ *" 

parathjToid gl^ 
roid adenoma, _ 

of the fact that the glands are either not functioning at all or are 
underfunctionmg because most of the parathormone which the pa* 
bent requires is being manufactured by the hyperfunctioning 
adenoma As a result of this, tlie inactive glands may frequently be 
filled with fat pale in color, and not fulfill the requirements of the 
descnpboQ stated above 

In most instances it will be possible to find hyperfunctioning para- 
thyroid adenomas without difficulty if they are not within the medi 
astinum, but if they are not readily demonstrable, it is of great value 
if possible to be able to identify llie tliree normal parathyxoids ( Cope ) 
in order that one may hav e definite indications as to the possibility 
of the remaining unfound parathyroid gland inv olved in the hyper- 
funcbonmg adenoma and thus have mdications for exploring the 
mediashnum 


adenomas m a more easily accessible region 
Early m Dr Cattell's service witli this clmic, while he was still a 
‘Ourth year student in Hanard Medical School and assigned to me 
under tutelage system, ho was able to demonstrate tlie not infre- 
quent occurrence of the superior paralhyTOid WTtliin the thjTOid sub- 
stance Because the superior parathyroid is behind the lobe as it rests 
laterally against the side of the larynx, it can as it becomes the site 
of an adenoma, mold a bed for itself into the substance of tlic tliyroid 
here and during these examinations he demonstrated the frequent 
inb-athjTOid presence particularly of tli© superior parathyroid glands 
In some of the patients upon whom we have operated for hyper- 
parathyroidism in wliom previous exploration had been done else 
where for hyperfunctioning pirathyTOid adenomas, \\c have success 
fully found and removed small iiarathyroid adenomas vvitlun the sub 


the thyroid region had been unsuccessfully explored by an excellent 
surgeon, I was greaUv aided by first Ending the three normal para- 
■ ' ■ , and tlien care- 

to demonstrate 

• on of this vessel, 

.o' o- obviously supply- 

ing tlic paratlijToid adenoma located m the mediastinum Because 
Uus vessel directed my attention to this low lying parathyroid aden- 
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oma, I was able to enucleate >t from the mediastmum without split- 
ting the sternum, and with complete relief of symptoms. As I have 
already stated, 1 do not believe that the mediastinum should be ex- 
plored for hyperfunctionmg jiarathyTOid adenoma until every possi 
bihty of its ^scovery outside of the mediastinum has been ex^usted. 

DIAOOSIS OF UVPERPA/IATIIYROIDISM 


iibrosa c>st]ca, and up to those of complete bony decalofcation so 
that only the outlines of the bones can be demonstrated by the roent- 
genogram 

This disease, so provable by the effect of mobilization of skeletal 
calaum as the result of the mcreased produebon of parathormone 
and the resulting high blood calaum and high unnaiy output, de- 
scribed as a negatave balance, is charactenzed by a typical chemical 
picture a high blood calcium, a low blood phosphorus and a high 
phosphatase The normal findings are blood calcium, 9 to 11 mg per 
100 cc, phosphatase alkaline, 15 to 4 Bodansky units, phosphatase 
aad up to 1 unit, and blood phosphorus 2 to 4 5 mg. per 100 cc. 

In typical cases with all the posibve chemical ^dmgs pliu the 


could be made at an earlier stage if more frequent studies of blood 
calaum were done as part of general chemical studies of pabents 
having routine physical examinations 

It 1 $ unfortunate when the diagnosis of hyperparathyroidism is 
delayed until such dccalcificabon has taken place that spontaneous 
fractures have resulted, that vertebral body collapse with the typical 
round back which goes with this has taken place, that varymg degrees 
of osteibs fibrosa cysbea are present or until such has been the 


adenoma has been removed and rccalafication has taken place 
It would be very much more satisfactory m the management of 
these cases if, as occurred in a recent experience with us, they como 
be discovered by early demoastrabon of elevated blood calaum be* 
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fore a prolonged negative calaum balance had so decalcified the 
skeleton as to produce the described changes 
One should be suspicious of the presence of a hyperfunctioning 
parathyroid adenoma when, upon roentgenologic examination any 
eiidence of bone rarefaction is present If any generalized bone rare- 
faction IS present, one should he suspicious when any localized tumor 
about the thyroid can be deironstiated sunilar m character to a dis- 
crete adenoma In all such cases a blood calcium should be deter- 
mined against the possibility that movable tumors, particularly m the 
region of the upper or lower pole of the thyroid, can and occasionally 
have been in our experience parathyroid adenomas with early degrees 
of hyperactivity One should be suspicious of any pabent with a round 
back and evidence on the roentgenogram of generalized collapse of 
the vertebral body One should, of course, be extremely suspicious 
of any pabent m whom a spontaneous fracture has occurred and one 
should be suspicious of the presence of hyperparathyroidism in all 
patients with kidney stones or calcificabon wilhm the kidney 
While the truly ty^ncal case of hyperparathyroidism will have a 
condusnely high blood calcium at die level of 16 or 17 mg per 100 
level of 1 5 mg per 100 cc , and 
level of 6, 7 or 8 Bodansky units, 
o - -^w-se wiU frequently not be this sim- 

ple It may even require putbng the pabent m the hospital on a care 
fully controlled diet and the establishment of the presence or absence 
ol a negative calcium balance 

An early and relatively easy test as relates to calcium balance is the 
oulkovvitch test, With which at least to mvesbgate the patient for the 
possible presence of a high blood calcium and a negative calcium 
balance In the Sulkowitch test * 2 cc of unne, which must be acid, 
IS added to an equal amount of Sulkowitch reagent and the turbidity 
developed in two minutes is read qualilabvely The turbidity is due 
to tlic precipitation of calcium as calcium oxalate whereas tlie alkaline 
earthy phosphates remain in solubon The urme should be collected 
from a patient on a diet free from milk or acidif>ing agents, since they 
increase the calcium excretion in tlie unne 

TREA’niE.NT OF inTERPARATlIYROIDlSM 
In most cases, vvitli good light and good anatomical dissccbon of 
the Uiyroid gland with its upper poles detached by severing the 
superior tliyroid -irtcr) and vein and turning it down, with the thyToid 
gland liberated from the internal jugular by sevenng and ligating the 
superior, middle and inferior th>TOid veins, parathjToid adenomas 
wn readily be discovered and removed. Even m those cases in 
"hich the adinoma is wiUiin Uie mediashnum, by the cmp!o>-ment of 
the measures described, these tumors can he found and removed 
successful!) 
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One of the important things to remember m the management of 
the patient uith h>-perfuncbonmg parathyroid adenoma and well 
established hyperparath)Toiciism is the fact, as has been mentioned in 
the discussion of the color and shape of normal parathyroid glands, 
that most of tlie production of parathormone is earned on by the 
hyperfunctiomng parathjToid adenoma, with the result that the re- 
mammg parath)TOids are relalnely inactive, and following the re- 
moval of the very overactive parathyroid adenoma, the remammg 
glands are frequently incax>able of producing enough parathonnone 
to mamtam the patient m adequate parathyroid balance It is for this 
reason that we have warned of the probable appearance of tetany 
following the removal of the hj^perfunctioning parathyroid adenoma, 
as has occurred in a considerable number of our cases Unless one is 
on the lookout for this tetany which so frequently occurs following 
the removal of the h>-perfunclioning parath)Toid adenoma, patients 
will be permitted unnecessarily to go through the emotional ordeal 
of tetanic seizures, which to everyone is quite frightening, 

In the January, 1945 issue of the Bulletin,* a case of byperpaia 
thyroidism, in which the parathyroid adenoma was successfully re- 
moved, was reported to demonstrate bow rapidly the blood calaum 
could drop and how long it took for the remammg parathyroids to 
recover their ability to produce an adequate amount of parathormone 
to maintaui calcium balance within a nornial range 

This pabent's blood calcium on tlie rught before operabon was 16 3 
mg per 100 cc , on the mommg of the day after operabon it had 
dropped to 12 5 and on the second day after operation it had dropped 
to 85 mg, with early signs of tetany This was due, as staled pre- 
viously, undoubtedly to the fact that the three remaining parathyroids 
had been relatively so tnacbve for such a long period of time that 
they were incapable of resuming acbvity rapidly enough to meet 
the parathonnone demands of the body 

It was of further mlercst in this pabect to demonstrate that it was 
necessary for her to receive calcium for a period of at least two months 
before her remaining parath>TOids had recovered suffiaeot function 
to supply an adequate amount of parathormone with which to keep 
the patient in calcium balance 

Finally, m dealing with patients with hyperparathyroidism one 
should never fail to remember that following removal of the h>per 
funcUoning paratb>Toid adenoma decalcification will cease, blood 
calcium levels will be restored to normal and recalcificabon of the 
demineralized skeleton will take place It is therefore, of the utmost 
importance, as we have frequently suggested, to call upon die orthop- 
edist to support tlicse patients m as nearly adequate posibons as 
possible in order that they may recalcify their skeletons m these 
positions and not m the often exaggerated positions of deformity 
which result from the skeletal dccalcihcation which occurs 
disease 
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SUBPURY AND CONCLUSIONS 

la conclusion, tumors of the parathyroids, then, are tlie discrete 
nonh)perfunctioning adenomas, the adenomas which ha\e become 
c}stic, the hyperfunctioning adenomas and the rare primary car- 
cinomas of the neck which are found on microscopic examination to 
be of parathyroid origin , 

It IS suggested that the Sulkowitch test be done more frequently 
to determine the possible presence of hyperparathyroidism at an 

’ he past 

• parathyroid 

■ ■ le very prob 

able appearance of tetany following tlie removal of hyperfuncbonmg 
parathjToid adenomas and the suggestion made that frequent blood 
calcium tests be done postoperatively In the presence of any low 
blood calaum postoperatively, the pabent should be placed upon 
calaum, A T 10 or parathormone and carried on maintenance doses 
until evidences of tetany are no longer present and it is demonstrated 
that the patient’s remaining parathyroids are able to carry on tlieu 
fuLction adequately 
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ber in the management of 
lyroid adenoma and well 
^ ^ j ^ ^ as has been mentioned in 

the discussion of the color and shape of normal parathyroid glands, 
that most of the producbon of parathormone is earned on by the 
hyperfunctioning parathjToid adenoma, with the result that flie re« 
maming parathyroids are relatively mactive and following the re 
moval of the very overactive parathyroid adenoma the remaining 
glands are frequently incapable of producing enough parathormone 
to mamtain the patient m adequate parathyroid balance It is for this 
reason that we of tetany 

foUovvong the rei adenoma 

as has occurred „ w less one is 

on the lookout for this tetany which so frequently occurs following 
the removal of the hyperfunctioning parath>TOid adenoma, patients 
will be permitted unnecessarily to go through the emotional ordeal 
of tetamc seizures which to everyone is quite frightening 
In the January 1945 issue of the Bulletin,* a case of hypeipara 
th)TOidism, in which the parathyroid adenoma was successfully re> 
moved was reported to demonstrate how rapidly the blood calcium 
could drop and how long it took for the remaining parathyroids to 
recover their abuJty to produce an adequate amount of parathormone 
to maintain calcium balance withm a normal range 
This pabents blood calcium on the niglit before operation was 163 
mg per 100 cc on the morning of Uic day after operation it had 
dropped to 12 5 and on the second day after operation it had dropped 
to 8^ mg , with early signs of tetany This was due, as stated pre 
viously undoubtedly to the fact that the three remaining parath>TOids 
had been relatively so inacbve for such a long period of tune that 
they were incapable of resuming atbvity rapidly enough to meet 
the parathormone demands of (he body 
It was of further interest m tliis pabent to demonstrate that it was 
necessary for her to recciv e calcium for a penod of at least two months 
before her remaining paratbyToids bad recovered sufficient funebon 
to supply an adequate amount of parathormone with which to keep 
the patient m calcium balance 

Finally ui dealing with pabents with hyperparathyroidism one 
should never fail to remember that following removal of the h>T>er 
funebonmg parath)TOid adenoma decalcification will cease blood 
calcium levels will be restored to normal and recalcificabon of the 
demmeralized skeleton will take place It is therefore of the utmost 
importance, as we have frequently suggested to call upon the orthop- 
edist to support these pabents m as nearly adequate posibons as 
possible m order that they nmy tecalcify their skeletons in these 
posibons and not in the often exaggerated posibons of deformity 
which result from the skeletal decalcffication which occurs with this 
disease 
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SUM3URY AND CONCLUSIONS 

In conclusion, tumors of the paralhjToids, then, are tlie discrete 
nonh)perfuncbonmg adenomas, the adenomas wluch ha%e become 
cjsbc, the hyperfunctionmg adenomas and tlie rare primary car- 
cinomas of the neck which are found on microscopic examination to 
be of parath>Toid ongm 

It IS suggested that the Sulkowitch test be done more frequently 
to determine the possible presence of hyperparathyroidism at an 
earlier date than the diagnosis has often been made m the past 
Measures are suggested by which hyperfuncbomng parathyroid 
adenomas can be discovered and wammgs stated as to the very prob 
able appearance of tetany following the removal of hyperfunctionmg 
parath>TOid adenomas and the suggestion made that frequent blood 
calaum tests be done postoperahvely In the presence of any low 
blood calcium posloperatively, the patient should be placed upon 
calaum, A T 10 or parathormone and earned on mamtenance doses 
until evidences of tetany are no longer present and it is demonstrated 
Aat the patients remaining parath>TOids are able to carry on tlieir 
function adequately 
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TUMORS OF THE NECK 
FnufE H. lAHErr 

A>rY discussion of tumors of the neck will be simplified if this group 
of tumors is divided into (1) those tumors that arise in the mid line, 
(2) those tumors ansmg laterally, and (3) tumors which are single 
and discrete and tumors which are multiple. 

MEDIAN U.NE TUMORS 

It is important to divide all neck tumors primarily into median line 
tumors because these tumors are limited to those of thyroid ongin, 
exclusive of the occasional discrete adenoma arising in the isthmus 
and either projecting forward between the two bellies of the stemo- 
mastoid or descending into the median line behind the sternum, and 
are, for practical purposes, related to the descent of the thyroid 

As one recalls Uie ongin of the thyroid, represented m the adult by 
the foramen cecum at the base of the tongue, it will be remembered 
that the thyroid is onginally connected to the alimentary canal in 
fetal life. The foramen cecum represents this aribryoinc connection 
The thyroid starts at the base of the tongue, descends through the 
tongue, and usually behind the hyoid bone If fusion of that struc* 
ture IS delayed until thyroid descent has already taken place in the 
thyroglossal tract which is the remnant of the fetal thyroid conned 
bon with the alimentary canal, it is included in the hyoid bone and 
may run directly through it This is of importance m dealing with 
thyroglossal sinuses since complete eradication of such a thyroglossal 
tract if open, can be accomplished only by excision of that median 
porbon of the hyoid through which, under this circumstance, it runs 
As the thyroid descends from its fetal posibon at the base of the 


lyr, “ *•— o- ■— » -f - — o *. 

tongue It can be an inbabngual goiter, enlarging within the substance 
of the postenor third of the tongue It can be a sublingual goiter, 
descending just below the tongue and projecUng from beneath the 
(nnffue and above the byoid bone » 

In our experience now with over 23,000 patients with goiters we 
h 3 ve seen three lingual goiters They are to be diagnosed by then 
“ T«^«hons bv their mcrease in size over the years and by the 
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Fig 191 -This IS n toentgenogram taken laleially to show the projection o{ 
a lingual goiter on the bade of the tongue Note how low these descend in lela 
tion to the h>oid This was remoaed through the mouth and the specimen is 
shown in Figure 192 



Fig 192 —The lingual goiter shown in Figure 191 Note the sue of this tumor 
"hich was remo\ed \vilhout difBculty through the mouth. This patient, as will 
in all of these cases des eloped myxedema 
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Any (lucussion of tumors of the neck will be simpbSed if this group 
of tumors is divided into (1) those tumors that anse m the mid line, 
(2) those tumors arising laterally, and (3) tumors which are single 
and discrete and tumors which arc multiple 

3JEDL4N JVilORS 


It IS important to divide all neck tumors primarily into median line 
tumors because these tumors are limited to those of thyroid ongm, 
exclusive of the occasional discrete adenoma ansmg m the isthmus 
and either projecting forward between the two bellies of the slemo- 
mastoid or descendmg mto the median line behind the sternum, and 
are, for practical purposes, rebted to the descent of the thyroid. 

As one recalls Uie ongm of the thyroid, represented m the adult by 
the foramen cecum at the base of the tooguc, it will be remembered 
that the thyroid is originally connected to the alimentary canal in 
fetal life The foramen cecum represents this embryonic connection 
The thyroid starts at the base of the tongue, descends through the 
tongue, and usually behind the hyoid bone If fusion of that struc 
ture IS delayed until thyroid descent has already taken place in the 
thyroglossal tract which is the remnant of the fetal thyroid connee- 
tion with the alimentary canal, it is included in the hyoid bone and 
may run directly through it This is of importance in dealing with 
thyroglossal smuscs since complete eradication of such a thyroglossal 
tract, if open, can be accomplished only by excision of that median 
portion of the hyoid throu^ which, under this circumstance, it runs 
As the thyroid descends from its fetal position at the base of the 


tongue to its nonnal location on the tracheal rings it leaves behind 
it a thyroglossal tract which normally is obhtcratcd It is this structure 
plus the failure of descent to the thyroid which bnngs about median 
line swellings (tumors and cysts) related to thyroid descent 
Lingual Colter.— Under rare circuinstances die thyroid gland fails 
entirely to descend and then is a lingual goiter A Imgual goiter (Figs 
191 192) can be a true goiter projecting on the posterior third of the 
tonme It can be an intr^ngual goiter, enlarging within the substance 
of the posterior third of tlie tongue It can be a sublingual goiter, 
descending just below the tongue and projecting from beneath the 
lonffue and above the h>oid bone , 

In our expenence now with over 23000 pabents with goiters we 
Kovp seen three lingual goiters They are to be diagnosed by their 
n ^notions by their increase m size over the years and by the 
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cartilage, the left location being more frequent tlian tlie right Again, 
aD}one who has operated upon many patients for thyroid disease wll 
be \ery well aware of the fact that the pyramidal lobe of the thyroid 



Fig 194— Aa exuberant granulation in the midliDe of a draining thyroglossal 
(iBu Thif patient had a thyTOgl(K»al cyat wluch was incised and drained in 
afiiaiJely until radically renaoved 



Fig 195— This IS a surgical specimen of a th>TOglossaI cyst remo\ed Note 
Jne sinus tract at the left as indicated by Uie arrow and the section of hyoid 
Mae removed on the nght as indicated by two arrows 

jnore frequently runs to the left side of the median line and along the 
■eft plate of the thjToid cartilage than it does on the nght side and, 
m addition, that tliey almost ne\cr extend upward directly m the 
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These tumors have, m our e]^encnce, required removal only when, 
because of pressure, they have interfered wth swallowing. It is to be 
remembered that in e\cry instance with which we base dealt they 
represent all of tlie thyroid tissue there is and following their removjd 
the padent svxIJ be completely myxedematous 
In wnting on this subject we have previously stated that these 
tumors are usually intrahngual or suprahngual The mtrahngual and 
suprahngual tumor can be approadicd successfully throu^ the mouth 
by means of sili traction stitches placed in the tongue, \vide exposure 
of the mouth and packing of the pharynx, intratracheal anesthesia. 



Fig 193 —Thu lUustrabon shows a typical thyiogloual C}st Note the sinus at the 
bottom of the cyst wheie it has previously beea drained and BUed up again. 


incision sui.li tts is u -ww 

which exposure the anatomy of the neck can accurately be demon 
strated and the dissection anatomically and accurately executed m a 
dry field , i 

ThvTOslossal Cjsta and Sinuses —Tn>TOgIossal cysts and sinuses 
(Figs IM. onginating as they do m the thyroglossal 

^acL are always in the midlme TTie most frequent locations of a 
thyioglossal cyst are on the left or the right side of the th>Toid 
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stercomastoid or the one which extends into the mediastinum It is 
our opinion that aU discrete adenomas of the thyroid because ot tne 
danger of malignant degenerabon, irrespective of pressure upon e 
trachea, should be removed 

SL\CLE, DISCRETE, MOVABLE, LATERALLY LOCATED TUMORS 
He treatment ot single, discrete lalemUy located tumors of the 
neck parbcularly of the movable type is important b^ause o 
the fact that not a few of them are or become malignant For prac- 
tical purposes they are represented by die folloiving group o 



, Fig 196 -This lUusbation demoustrales a typical branchial cyst Note t^t it 
^ occurred m the portion of the branchial tract just beneath the slan and be 
'ore It disappears beneath the postenor belly of the digastric muscle 

swellmgs branchial cysts (Fig 196), carobd body tumors (Fig 198), 
single discrete lateral aberrant thyroid bssue (Fig 197) and neuro 
fibromas 

Bi-ancliial Cysts and Sinuses -Perhaps the most common smgle 
discrete and movable su elling of the neck occurnng id out expenence 
“ the branchial cyst (Fig 196) Just as the thyroglossal duct is a 
congenital remnant bned with secreting cells and normally one which 
« dosed at birth, so the brandnal smuses represent the same devel 
opmental defect They empty into the pharynx close to the tonsil, 
descend beneath the digasbic muscle and from there just beneath 
sVan to discharge through a dimple just m front of the stemo 
mastoid muscle and just below the le\el of the cncoid cartilage They 
frequently bilateral There are frequent mstances m which they 
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median line From this it can be realized that as the pyramidal lobe 
icpresents the course of descent and development of the thyroid, so 


level of the notch m the thj’ioid cartilage 

Thyroid cysts occasionally will be m the median line above the 
notch of the thyroid cartilage where the thyroglossal tract passes 
behind the hyoid bone to its point of ongin in the base of the tongue, 
the foramen cecum These may frequently project as a tumor in the 
mid line just above the notch of the thyroid cartilage (Fig 193) 
Thyro^ossal cysts represent, of course, a thyroglossal tract m part 
sbll patent, with closure on either end of the cyst and with accumu 
lation of mucoid material within the cyst to produce the sivelhng. 


most cases of th)T0gIassal cysts that we have seen here, and we have 
now operated upon 314 of these cysts and sinuses, is usually that of 
previous mcision or incomplete excision with conbnuation of drainage 
Since we have for many years following the onginal suggestion of 
Sistrunlc, done radical removal of a thyroglossal cyst and tracts in all 
patients with these lesions, consistmg of complete removal of the 
cyst, complete removal of ^e central portion of the hyoid, and fol 
lowing of the cyst tract up to the base of the tongue, there have been 
no recurrences of these lesions 

Median Line AUcnoniaa of Tliyroid — Tliere is one feature which 
should be ducussed particularly concerning the median line adenomas 
of the thyroid which were spoken of earher m this discussion, which 
descend behind the sternum, producing complete or mcomplete 
median Ime intrathoracic goiter 

Most intrathoracic goiters arc laterally located and arc characterized 
by lateral deviabon of the trachea In discussing these lesions I have 
frequently called attention to the fact that as the patient turns his 
head away m sleeping, from (he side to which the trachea is curved 
there will be increased pressure of the deviated trachea over the 
intrathoraac goiter which will so narrow it that the patient is fre 
quently awakened and finds it clifEcuU to breathe 

In the median line adenoma ol the thyroid, arising from the isthmus 
which descends bchmd the sternum this will not be true but such 
patients will frequently complain that as tJiey bend over or elevate 
their arms, chokmg results which is caused by the pressure of the 
median line isthmus adenoma backward on the trachea as the chin 
IS flexed upon the chest or as the thoracic cage is elevated 

The treatment of median line adenoma of course, needs no discus 
Sion, either the type which bulges between the lower bellies of the 
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The best method of treating branchial sinuses is by a small, elbptical 
inosion about tlie dimple of exit, elevation of tlio skm, subcutaneous 
dissecboa of the tract put on tlie stretcli up to llie point where it dis 


just below the angle of the jaw Through tins it is possible to dissect 
the tract beneath the h^oid, to protect tlic hypoglossal ner\e and to 
damp the tract as it enters tlie pharynx at the level of the tonsil and 
cut It off 



Fig 197_Thu illustration shoivs mabgnancy arising as a discrete tumor in 
Weral aberrant tlisroid These tumors occur as multiple nodules or as single 
disaele nodules 


Lateral Aherranl Thyroid Tissuc.^The next most common later- 
py located tumor of the neck is i>erl»aps the single aberrant mass of 
2teral aberrant tissue (Fig 197) Tliese are by no means common 
suce in 25 000 goiters seen in this clinic they have occurred in but 
/ These lateral aberrmt thyroids, origmatmg as they do from 
altimobranchial bodies, as we ha\e slated, are often single, dis 
“cte, mot able, laterally located good sized tumors \Vlien they are 
uJtiple, tliey arc not difficult to ^agnose since they run up or down 
ja front of the sternomastoid muscles, bemg either unilateral or bi- 
«eral, m close relationship to the internal jugular tern ^\^len, how- 
they occur, as they occasionally do, as a single discrete mass 
® lateral aberrant tbjToid tissue, they are much more difficult to 
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have occurred in several children in the same family We have had an 
instance in which both branchial tracts were so completely opened 
that ureteral catheters could be passed from iheir skui openings on 
either side of the neck in front of the stcmomastoid upward through 
out the tract to emerge withm the pharynx This, however, has 
occurred m but one instance m my entire cxpenence with these 
lesions 

When a tract is closed at both f*nd< i ’ ■ ' 


t- - - as,**,!, a*iu uecause tne tract below tlie level of the digastric 
is situated directly beneath the skin, the bulge is outward and not 
inward as they enlarge (Fig 190) This feature is to be borne in 
mmd suice it is in contradistinction to the tendency of carotid body 
tumors to grow inward and upward, limited as they are by their 
position m the notch made by the external and internal carotids 
(Fig 19S) 

These branchial lesions, explaining as they do, primary carcinoma 
of the neck, onginabng so often from branchial tracts, should be re> 
moved They should be removed because the cysts tend to become 
larger and can be removed with no danger to adjacent structure? 

firanchiaf sinuses are frequently demonstrable in children, as small 
dimples which ascend and descend on swallowing so tliat they pucker 
Ibe skm due to the fact that their attachment to the phary^ and 
thelc fibrous wall, with deglutition, pulls upon the sinus tract and so 
dimples (Ae skui as it is pulled upward Not infrequently, also, these 
small exits where tlie tract emerges m the skm are characterized by 
flecks of pigmentation by which they can be distinguished 
The long branchial sinus tracts may be easily pupated under the 
skm as cord like structures If one will push down upon the exit 
dimple so that the sinus is put upon the stretch, the tract can readily 
be palpated throughout its course, so that in its removal the tract 
can be successfully traced to the point where it passes beneath the 
digastric to become attached to the pharynx. 

** ’ ’ ’ ’ ' * losing these sinuses by the in* 

Camoy's solution made up of 
, glacial acetic acid 1 cc and 
feme chlonde 1 gm This is, however, to my mind a far infenot 
method of treating these lesions than simple excisjon by means of the 
so-called stepladder incision, first proposed, I believe, by Hamilton 
Bailey, of London The disadvantages of injecting sclerosing solu 
-sse that, smus tracts do not always permit lasy injection, there 
IS the danger of rcacbon and following their obliteration there wall 
always he the dimplmg of the skin as the child or adult swallows 
and &e sclerosed tract retracts the stin at tlic point of emergence of 
the tract 
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d the th)T0id \essels, which they almost never do One of the diag- 
nostic features of these tumors is that they cannot on traction be 
made to descend because of the fact diat their descent is limited by 
their ongin in the notch made by the external and the mtemal carotid 
vessels 

It IS to be recalled also that unlike branchial cysts and single lateral 
abenant thyroids, these tumors are deeply located as is the division 
d the common carobd It is to be recaUed that their enlargement is 
•wially in the upw-ard direcbon toward the base of the skull and in- 
ward toward the pharynx 

As we have stated in a recent discussion of these tumors, m 2 of 
our patients operated upon for carobd body tumors the extension into 
the pharj-nx w as of such degree as to necessitate an immediate opera 
ton because of the fact that they were interfering with swallowing 
and so interfering with nubibon 

Carotid body tumors are dilBcult to manage because m not a few 
lostances the tumors exist not only in tlie notch made by the external 
and internal carotid vessels, but completely surround it and their 
snaessful removal would necessitate hgabon of Uie common, mtemal 
external carobds 

. ^58hon of the common, external and mtemal carobds, m spite of 
the fact that we have demonstrated some of these pabents to be able 
to endure tea minutes of compression of the common carotid three 
™es a day without symptoms, has m 2 cases resulted in fatalibes 
uch IS the hazard of Ais procedure tJiat we are convmced that when 

t 

tJne of the as yet undelermmed factors of carobd body tumors is 
e accurate percentage of malignancy which occurs m them It has 
een reported by Harrmgton, Clagett and Dockerty that their in- 
eoce of mahgnancy was as high as 50 per cent Other authors 
reported the mcidence of malignancy as 20 per cent In the 18 
^tid body tumors which we are presentmg m the paper spoken 
on this subject, there was no mahgnancy, and so, m carobd body 
to believe that removal should be predicated on the abihty 

oissect tumors free with safe and complete preservabon of the 
fgnty of the common, external and internal carobds Under these 
—c^stances we believe that removal is jushiiable and on failure 
^6 able to do this, is not justifiable 

1 eurofihroma.— Shll another tumor which, of course, occurs every 
ti de\oid of any charactensbc symptoms, is the neiiro 

We have operated upon several pabents with neurofibromas 
ne^ They have no special charactensbes, they are dugnosed 
ost always solely at microscopic examinabon and can occur it 
y point where nerxe tissue is present 
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diagnose and their true nature can be determined only by nucroscopic 
examination They are superficial in character, they project m front 
of the stemomastoid, they are located laterally, often at the le%el of 
the superior thyroid artery or a little above They are firm and sohd 
on palpation They are dangerous as relates to delay m their removal 
because of the fact that m our experience with 47 patients with lateral 
aberrant thyroids upon whom we have operated, 9 were mahgnant 
and 2 patients have died TTiese tumors are all papiUiferous in char- 
acter, easily demonstrated as to their ongm on microscopic study 
and their type of mahgnancy when it occurs is the papiUaiy adeno- 
caremomatous character On radical removal, followed by high voltage 
x-ray therapy, since they are extremely radiosensitive, these pabents 
do well It IS for this reason that all laterally located discrete tumors 



Fig 198— TTuJ lUustraUon shows a carotid body tumor Nole the deeper loca 
boa smee, as stated in the text, its ongui is m the caiobd notch aod its tendency 
1$ to grow upward under the angle of the jaw and inward 

of the neck should be removed early because of the possibility of this 
diagnosis and the occurrence of mali^iant degeneration 

Carotid Dody Tumor.— One of the rare tumors of the neck is the 
carobd body tumor (Fig 198) Smee m the last fifteen years, there 
were only 300 of these cases reported m the literature, we are report- 
ing in an arbcle soon to be published an experience with 18 carotid 
body tumors Unlike branchial cysts and aberrant thyroids, carobd 
body tumots are constant in their locabon as to then level, since they 
must anse in the carotid body, in its constant location at the notch 
made by the division of the common carotid into the external and 
mfernal carobds These tumors, hmitcd as they are by this ongm, must 
pnlarce Upward and usually inward toward the pharynx Tliey can 
d cend only if during their enlargement they escape from the notch 


thoraac duct These can be single and movable, but ha\ e frequently 
piogressed to large, fi\ed, broad based masses extending enea \ 
clancle and so spreading out that no lo%ver UmitaUon can be pal 
lated There are a few metastatic glands of tlie nech secondary to 
carcinoma of the lung and stomach occurring as discrete masses 
glands in the mid lateral portion of the neck, but uiey are 
rarer than the low glands aba\ c the clavicle which start ongina y i 
a\ircho\vs gland , 

There occasionally occur primary carcinomas of me neck arismg 
from branchial remnants or of paratliyroid origin 
Inflammatonj glands secondary to infected areas elsewhere arc no 
difficult to diagnose They are of recent origin and so are olten 
related to demonstrable infected lesions within areas xvlnch tliey 
dram . 

Deep Cenical Abscesae«.-Dcep cervical abscesses consist Ol 
masses of inRammatory exudate beneath the deep Cervical fascia. 


dram which can be demonstrated as tlie probable origin of tlie seC' 


s 

Ma occur m great variety and location The disci ete adenornas most 
Wnunonly occur in the lateral lobe of tlie thyroid Multiple adenomas 
occur in one lateral lobe, in both lateral lobes or in botli lateral lobes 
“d isthmus It IS to be remembered that adenomatous goiter can 
literally m\oUe the complete neck fiom the claxicle to well up under 
die angle of the jaw, that adenomatous goiters can extend not only 
into the mediastinum but can extend behind the larynx and become 
completely lelrolaryngeal We have in fact several times seen an 
adenomatous upper lobe of tlie thyroid extend behind tlie larynx. 


0 the 
more 


have 

^cre are a few features about m^dioracic goiter which charac- 
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One muit recall, of course, that lymphosarcoma or Ilodghn's dis- 
ease and cystic hygromas can and (xxasionall/ do occur as a dis- 
crete tumor or cjst This is, however, rare They possess no peculiar 
qualities by which they can be distinguished and are diagnosed 
usually only at the time of lustologic examination 

SITLTIPLE TUJIORS AISD CYSTS OF ^XCK 

When one discusses die mulbple tumors and cysts of the neck the 
problem becomes infinitely more mtneate as to number, variety and 
difficulty of diagnosis The multiple tumors and c>sts of the neck, 
for practical purposes, consist of tuberculous cervical lympb nodes, 
Hodgkins disease, metastatic glands of the neck onginatmg so fre 
quendy from carcinoma of the lung or carcinoma of the stomach 
multiple lateral aberrant thyroids, deep cervical abscesses discrete 
extrathoTsac and infrathoractc adenomas of die thyroid and cystic 
hvfrnmas 

■ I ' y . . 

ck, they still arc occasionally 
tenaed by a few quite typical 

\ they are fused together, they 

are most often at the middle level of the neck, they frequently become 
uecrabc and on roentgenologic examiRabon, because of caseabon, 
calcification can often be demonstrated m them 

The absolute diagnosis of tuberculous cervical adenibs can, of 
course, be made only by die demonstration of the organism or by 
microscopic section 

Most pabcots with tuberculous adenitis of the neck can today be 
quite satisfactorily treated by irradiation except those patients in 
whom abscesses have formed Even in these, incision and drainage 
fofiovved by irradiabon wtiJ ui most instances take care of these 
lesions m our expencncc 

Hodgkin’s Disease.— Hodgkin's disease of the glands of the neck 
IS outstandingly the diagnosis first to be considered in all cases of 
mulbple tumors of the neck, particularly when they are nomnllam 
matory m character and are not necrotic These are characterized by 
being mulbple, by being grape lik^ movable structures in the begin 
mug although they can be fused together and can have secondary 
u^ammafory reacbons in them They are diagnosed positively only 
by microscopic examinabon 

Metastatic Malignant Glands of IS’eck.— Metastabc mahgnant 
glands of the neck occur in tvvo focabons, the most common of which 
are the low glands above the clavicle which have been desenbed 
under the term of Virchows glands A Virchow gland is a gland 
behmd the left internal jugular vein, usually secondary to a car- 
oDoma of the stomach which has ascended along the course of the 
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be operated upon If they are shll benrga and have not as >et become 
papillary adenocarcinomas, a radical removal of the gland-Iike struc 
tures up and down the neck may be done without removal of the 
infernal jugular but with removal of die lobe of the thyroid on the 
side of the neck in which they occur 
It IS important to remov e the lobe of the thyroid on the side in 
which they occur because the thyroid and the uJtrmobranchial body 
are m such close relationship that the lateral aberrant thyroid fre 
qiicntly fuses with the th>roid m its development, and the papillifcr 



tumor which characterizes lateral aberrant th>TOid can exist 
«iuiin the lobe of the th>roid and have all the dangers of malignant 
“^SeneratJon m it 


nodes and the Jobe of the th)7tMd on that side should be remoxed 
the patient should be given irradiation with high voltage x ray 
werapy postopcrati\el> As already stated since tliese tumors are 
extremely radiosensitive, most of these patients can be earned over 
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tenze them and differentiate them from other intrathoracic tumors 
One IS then- tendency to exist oo one side of the trachea. If one wid 
recall the sppeatance of the trachea, the esophagus and vertebral 
bodies in a cross sectian of the body at the level of the supenor 
mediastinum, be will recall that the vertebral bodies, the esophagus 
and trachea stick out bke a ndge pole and that as the tumor passes 
into the mediastiQum through the upper thoracic strait in most in 
stances it will be on one side or the other of these projecting stmc 
tures For this reason most intrathoracic goiters deviate the trachea 
either to the ngbt or to the left in contradistinction to the other 
tumors occumng within the medtastinum, such as dermoids or bron 
chiogetuc cysts 

The one outstanding feahue which characterizes mtratboraac goiter 
or adenoma of the thjTOid and that dulmguuhes it from other tumors 
Within or without the mediastinum is tlie fact that it ascends and 
descends with swallowing The only other type of tumor, either extra 
thoracic or intrathoracic, that ascends and descends with swallowing 
IS a benign tumor of the esophagus, of which we have had 3 and 
which have been reported by Pr Ralph Adams from this clinic 

Lateral vVbcrrant Thyroida.— A final group of tumors which are 
multiple in character have already been disai«pd T^pv are the 
laterU aberrant • > already 

stated, anse from laterally 

up and down ml <M«.t.t relabon 

to the internal jugular They vary m si» from small gland hke struo 
turcs to large, siulliple nodules or to single nodules as already du 
cussed under the heading of single, laterally located tumors 

Treatment.— I have purposely reframed from discussing the treat 
ment of all these lesions other than tuberculosis because of the fact 
that they fall very much under the same group as to the methods of 
treatment. Obviously, Hodgkins disease is not a problem for local 
removal unless it is causing pressure 

There is no surgical treatment for metastatic glands of the neck 
except again when they are focal and one desues to remove them 
because of local s)inptoms 

One of the lesions which is by no means common in this region but 
IS not to be overlooked is the cystic hygroma of the neck a case of 
which IS shown in Figure 199 Thu lUustrabon demonstrates a ejsbe 
hygroma of the neck largely located in the submaxiUary region It is 
to be recalled, however, that a great many of these lesions involve the 
entire side of the neck and are to be suspected bec^iuse of the fact 
that they contain fluid and are of fluid contaming consistency 

I have already discussed multiple lateral aberrant thyroids and 
have called attention to the fact that the high percentage of these 
«>inw mahenant degenerabon in the form of papiU^ adenocarcinoma. 
When the« lateral aberrant thyroids are suspected they should all 
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INTRODUCTION 

Sl^CE \ iTchow described mixed tumors of the parotid m 1863 much 
has been written about salivary gland tumors These tumors though 
not common are far from rare their incidence is gi\ en as 1 to 2 per 
cent of all tumors Interest m tins group has probably far e\cceded 
their frequency of occurrence Tins is the result of the fact that 
pathologists and surgeons are still not m full agreement about the 
histogenesis classification and trcitmcnl of these tumors The pathol 
opst in selected cases has great difficulty ui cytologic interpretation 
the surgeon in many cases has a difficult decision to make regaiding 


tnaxillary areas likewise 28 salivary gland tumors occurring in other 
than die parotid and submaxillary areas were excluded 
Although tumors of the salivary gland are much more common in 
the parotid and submaxillary areas Uiey also occur m the oral cavity 
nasophar>’nx accessory nasal sinuses lacrimal gland and middle ear 
In these regions tlie salivary gland tumor arises from the mucous 
glands of the mucous membrane covering the lips alveoli buccal 
surface of the cheeks tongue palate pharynx and upper respiratory 
lassages In these locations the tumors are often referred to as of 
aberrant salivary gland origin which is a misnomer since they arise 
not from aberrant structures but from constant anatomical components 
° niucous membrane 

^^ble I lists the material reviewed in this report It is noted tint 
*00 benign mixed tumors are included Tlie 24 cases of cancer of the 
saliv iry gland form only 18 per cent of the true sahv ary gland tumors 
jfcscntcd in tins group This proportion of cancer is somewhat lower 
man tliat given b> some writers wlio report an incidence as high as 
^ per cent 

Only 5 cases of adcnoljanphoma also know n as papillary c) stade 
uoma hanphomatosum or oncoc>toma are included 

ma m origin 
nodes of the 
^ a generalized 

uoophstic process This possibility must alw a> s he considered in the 
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long penods of bmc, if not indefinitely, %vithout recurrence. Again, 
as has already been stated, in reporting 47 of these cases operated 
upon in the clinic and followed, malignancy occurred in 9, and of 
the 9, 2 patients ha\e died 


COACLUSIOIVS 

In this discussion, tumors of the neck have been divided into those 
of median location, into those of lateral ongin which are discrete and 
movable, and into those which are multiple m character 

The proper diagnosis can be made in many of these cases, but in 
many others the final and correct diagnosis must be deferred for the 
icports of the pathologist 

The possibility of malignancy of tumors of the neck is so great 
that an accurate diagnosis should be arrived at m all of them, either 
by the removal of the discrete tumor, if it is possible with safety, 
and its submission to the pathologist, and in the case of multiple 
tumors, by the removal of a single tumor for pathologic examination 
and dctcnnination as to the further course of treatment based upon 
tlie microscopic diagnosis 
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The miscellaneous group of tumors is of interest cliiefly as a 
problem of differential diagnosis The preoperative diagnosis, wit i 
the exception of the 10 cases of inflammatory submaxillary gland, was 
parobd tumor Tlic majority of parotid tumors is easily identified 
If the physical findings are not typical, howe\ er, one should consider 
m the differential diagnosis other tumorous swellings tliat are known 
to ha\e mistakenly been called parotid tumors Two of the 
angiomas m tins group were deep seated aiigio endotheliomas which 
may appear as firm masses in contrast to the cystic consistency of trie 
more common cavernous variety The other occurred in an infant 
of 2 years at which age angioma should always be considered in 
examination of any deep lying mass m tins area The sebaceous cyst 
m this group was described as a firm, fixed, pre auricular mass, pos 
sibly caremoma Sebaceous cysts aie fiequently seen m tins region 
and usually preseht tliemscKes as obvious intradermal cysts Tlie 
branchial cleft cyst repoited in tins area developed through tlie sub 
stance of the parotid gland Tins presenting site for branchial cleft 
cyst has long been recognized but must be rare from its infiequent 
occurrence in reports on branchial cleft senes The parotid cysts 
noted in this group are presumably associated with inflammation and 
obstruction Ranula, occurring in the floor of tlie mouth and asso 
mated with inflammation of tlie submaxillary gland, is a common 

example 

Parotitis is the most common non neoplastic swelling confused with 
parotid neoplasia The surgeon should be suspicious of the typical 
mixed tumor, 3 cm m diameter or larger but of only a few weeks 
duration Parotitis is usually tender to palpation, winch is the most 
important differential sign, however when the patient is seen twenty 
file or more days after its onset and when the inflammatory process 
has become chronic and fibrotic, it may not be tender and may ap 
pear to Uie examiner to be a typical parotid tumor Such inflammation 
may be low grade from the onset When tlie surgeon recalls that 
parotid tumors not infrequently present bcneatli the pinna of the ear 
m the space between the angle of the mandible and the mastoid 
process, he must consider m 3ic differential diagnosis otlier tumors 
that occur in this area Hy-pcrxilastic and tuberculous adenitis, sarcoma 
metastatic carcinoma, branchial cleft cyst, schwannoma, and lipoma 
may occasionally suggest submaxillary or parotid tumors Eight of 
die benign mixed tumors of the parotid in this senes had at some time 
been regarded as hyperplastic adenitis before the patients came to 
file clmic 2 of llicse patients had liad respeeUx ely, a tootli extraction 
and tonsillectomy one of the patients with parotid carcinoma had 
had a tonsillectomy when a physician was first consulted because of 
tlie appearance of the lump beneath the angle of tlie mandible One 
of the frequent features of sarcoid is parotitis that on more than one 
Occasion has been thought to be a parotid tumor 
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differential diagnosis of an apparently mixed tumor of the parotid 
and submaxillary gland 

The one case of neuro&brosarcoma of the facial nerxe within the 
parotid gland is a rare tumor This patient had nine operations o\er 
a penod of ten years The pathologic report was neurofibroma in all 
but one specimen, wluch showed neurofibrosarcoma The last year 
tliat she lived, a rapidly growing, ulcerating tumor, 8 cm in diameter, 
was observed eight months after she had been clinically without evi 
dence of disease 

TABLE 1 


CussmcATiON OF Tuviors in This CitocF 


A Benign 

a Mued turnon 
b Adenolympboma 
B MaLgnant 

a Adcoacaranoma 
b Maligiust mued lumot 
c Epidcnnoid carcinoma 
<I Lymphosatcoma 
e Hodgkin } disease 
f Neurosarcoma 

2 Submauilary 

A BeojgD 

a Mued turnon 
B MaLgnaot 

a Hodgkin s disease 

3 Vtisccllaoeous Turnon 

A Parotid cyst 

B Brandual c>-sl in parotid gbnd 
C Angiomas 
D Sarcoid 

E Pre auricular sebaceous c>st 
F Submaxillary inflammalion 
C Submaxillary inilaininalion wilii calculi 

4 No Patliologic Diagnosis 

Tolal 


The group of tumors ansing in the submauilary gland is small and 
the only mabgnant process among this group is Hodgkins disease 
One possible reason for mfrequent malignant tumor m this group is 
that the average duration of the submaxillary tumors before the pa 
ticnt came to operation was three and one half years in only 2 
patients was the tumor present over five years in these two cases 
the tumor was present seven and nme years respectively Tins dura 
tion may be compared with that of the 69 benign parotid tumor group 
whose average duration before optrration was eleven years m 22 
tes or 24 per cent the tumor had been present from sixteen to 
years before the patients came to surgery at the dime 
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Ijtnpboblasfomas whose duration was tliree months, five months, 
«ght months and nine years, respectively, were not included, the 
time elapsed before operation for tins group would be even hi^er 
The duration of tumor in the malignant ^oup is shown m Table 4 
Table 5 shows tins group in age decades at time of onset of tumor 
arid operation for carcinoma 


TABLE 4 

Duhation of Mauchant Tumors 
Less than 1 )ear 
I- 5 jears 
fr-lS >eais 
16-28 )«>ars 
Not stated 

Many patients, in eAplaming delay of treatment of these tumors, 
tell us that they thought “if it wasnt bothering them tliey wouldn’t 
bother it” IJns adage is frequently abused by both the patient and 
ph>acian m regard to parotid and submarcillary tumors Tlie state 
•nent has also been made that all mixed tumors of the salivary ^and 


10 

5 

4 


TABLE 5 

Ace at Ossct CoviFAntD wrm Ace at Operation 


0-W jears 
11*20 itus 
21-30 >ears 
OlHO >eais 
41-50 years 
Sl-60 years 
61-70 years 
71-SO years 


TUmor Appeared 
0 
0 
1 

5 

6 
3 
3 


Operation for 
Carcinoma 
0 
2 
0 
4 
6 
6 
3 


2 re potentially maUgnai 
state tliat tJiey are the 
to surgery sooner, _ 


might also 
carcinoma 
f the group 


»oted rapid growth upon first appearance Sudden increase m rate of 
growtli preceding operation was noted in seieral of tlie caranomas 
and mixed tumors that bad been unchanged in size for years 


PRESEPtTINC SYftirrOVIATOLOGY 
la reviewing records in an effort to evaluate symptomatology, tliere 
are, no doubt, many errors of omission One may note only the most 
significant points Table 6 depicts only generalities in analysis of 
presenting symptoms 

Excludmg the miscellaneous group 63 histones of jiapents with 
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Tlie following discussion will be directed chiefly toward the true 
benign and malignant salivary gland tumor of the parotid and sub 
maxillary gland 

l^aDE^CE 

Of this group, 99 were females and 51 were males The left parotid 
and submaxillary glands were affected m 54 and the right side m 66 
The average age of the 100 patients with mixed tumors at operation 

Table 2 

DcRATION op M iirm TuVfORS 

Less Ilian 1 )car 

6-15 jears 
18-26 >ea« 

0\cr 26 >ean 
Nat stated 


12 

29 

12 

10 

12 


IS 430 years The average age of the miscellaneous group is 51 years 
The average age of the patients with adenolymphomas xs 614 years 
It has been pointed out that adcnolymphoma is more common in men 
m the Bfth and sixth decades of life Three of our 5 patients were 
w omen 

Of 88 patients vvidi benign mixed tumors who gave some statement 
relative to the onset of disease the average age was 34 3 years The 
average time that elapsed before operation was 10 6 years Table 2 


table 3 

Ace AT OvsCT CoMPAneD with Ace at Operatiov 


6-10 )ears 
11—20 years 
21-30 yean 
3M0 years 
-ll-oO years 
51-60 years 
01-TO years 
71-SO years 


3 

0 


S3 per tent had tumors before Uie age of 50 Only 59 per cent of the 
group were operated on before the age of 50 
0 £ die 24 cases of malignant tumor 23 patients gave statements 
about Uie appearance of tlicir disease Tlic average age at onset was 
43 vears the average age at operation was 54 5 years and the average 
duration of tumor before operation was 0 6 > ears If the patients vvitli 
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I}Tnphoblastomas whose duration was three mondis five months, 
eight months and nine years, respectively, were not included the 
tune elapsed before operation for this group would be even higher 
The dumbon of tumor m tlie mabgnant group is shown m Table 4 
Table 5 shows this group in age decades at tunc of onset of tumor 
and operation for carcinoma 


TABLE 4 

Duration of Maucnajjt ToitoRs 


Less than 1 jear 10 

1- 5 >eais 5 

6-15 years 4 

16-26 years 

Not stated 1 


Many patients m evplainmg delay of treatment of these tumors 
tell us that they thought "if it wasot bolbcnng them they wouldnt 
botlier It " Tins adage is frequently abused by botli the patient and 
ph)sician m regard to parotid and submaiullary tumors The state 
ment has also been made Uiat all mixed tumors of the sahvary gland 


TABLE 5 

Acs AT Osset Compared with Ace at Operation 


<^10 years 
11-20 years 
21-30 years 
31—40 years 
41-50 years 
51-60 years 
61--0 years 
71-^0 yean 


Tumor Appeared 
0 
3 
1 

5 

6 
3 
3 


Operaton for 
Carcinoma 
0 
1 
0 
4 
6 
6 

3 

4 


potenbally malignant From Uie foregoing tables one miglit also 
slate that they are the most neglected The pabents with caremoma 
come to surgeiy sooner presumably because 33 per cent of the group 
noted rapid growUi upon first appearance Sudden increase in rate of 
growth picceding operation was noted in several of the carcinomas 
and mixed tumors Uiat had been unchanged in sue for years 

PRESENTING S^MPTOVIATOLOCY 
III reviewmg records m an effort to evaluate symptomatology, there 
are no doubt many errors of omission One may note only the most 
significant points Table 6 depicts only generahties m analysis of 
prescnbng symptoms 

Excluding the miscellaneous group, 85 histones of pahenU with 
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benign tumors gave some informahoo relative to the rate o£ growth 
Of these, 8 patients complained of rapid growth from the time a lump 
vvas noted Of the malignant group, 19 fustones furmsbed statements 
regarding giovvth, of thes^ 7 patients complained of rapid growth 
from the tune a tumor «as first noted. 

A large number of pabents bad had previous operative procedures 
before appearing at the clmic Tbe best chance of complete removal 
of a bemgn or mahgnant tumor in these areas with the smallest in 
mdcTicB tji facial nerve injury and recurrence is at the first operabon 
Two pabents with muied tumors of the submanllary gland, 1 pabent 
With iiuxed tumor of the parotid gland, and 1 vvith adenolymphoma 
had incision and drainage before conmag to the efime Two pabents 
with imxcd tumor of the parotid had a tonsillectomy and tooth ex 
tiacbon, tespecUvely, for hypetplasbc adembs, L pabent with car 
ciooma of the parotid had a tons/lJecfoniy for hypcrplasbc adenitis, 
5 pabents 'vith inflammatory submanllary glani^ had one or more 
incisions and drainage before vve saw them and anotjier patient m 
this group bad a tooth eMiactioa for b)perplasbc adembs Of the 
ioU\ group, 20 patients had bad one or moie previous esetsioos of 
tumor before coming to die choic 
The symptom of pain vvas menboned by one third of the pabents 
with carcinoma but by only 16 per cent of die pabents with benign 
noninflammatory disease In general the pabents with benign proc 
esses who had any discomfort had large tumois 
Only 2 of our pabents vvitb parobd carcinoma noted paralysis be 
fore they discovered a tumor, 1 of these patients presented marked 
weakness of faaal musculature when seco Another had had facial 
paralysis on two occasions which fasted vveeks and disappeared, be 
presented only paralysis of tbe mandibular branch of the seventh 
Cranial nerve when seen 'lore uouvual than Ifus however, is a pabent 
widi adenolyniphoma ot the paiobd gland who came m with paial> sw 
of the mandibular branch of tbe facja) nerve with no history of previ 
ous operabon Tlus branch was ideobficd and preserved dunng Optra 
bon, and the pabent, after two months of conbuued droop of the 
angle of the mouth eventually obtained complete reswraticd of func- 
Qon of this nerve There were 4 pabents with complete facial paralysis 

tumors and 2 bad 
nts who had hnnta 


only I had not bad 

previous operation In this senes as noted m Table 6 there are sev 
eral patients who came to the clinic vvith other complaints but who 
even^alJy came to surgery after their tumors were discovered by the 

fixahon of the Wr vs the presumpbve 
, 1 . ..^1 linn of carcinoma Pkewise if me tumor is freefy 

Tovrblfi'suggesK bemgu tumor Table 7 shows tlie number of pa 
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tients with parotid tumor whose case records contained a statement 
regarding mobility or hxabon 

Although fixation or mobility may be of presumptne importance 
concerning the nature of the tumor, it is more important to note that 
this tumor as others may present differently regardless of its nature 
Consistency and discreteness of the mass likewise are not reliable in 
estimating the type of tumor 

It is interesting from a medicolegal standpoint that 7 patients asso 
ciated the appearance of their tumors with preceding trauma Many 

TABLE 7 

^^OBUJTY AND FixATiov iw pAJionD Tuiion 
Parotid Filed Movable 

Benipi 8 39 

Malignant 10 0 

individuals seek an explanation for disease of any type That they 
know notlung of fundamentals in speculating as to the modus operandi 
IS not a detemng factor 

There is no group of tumors in which some patients are not con 
vinced of the relahon of preceding trauma That such a histoiv is 

n 

n 

n 


^ECUtUlE^CES AND FACIAL NEltVE IJVJUny 
We arc not able from our records to make a study of recurrences or 
facial nerve injury in relation to the size of the tumor We cannot ac 
cept the conclusions of McFarland that small tumors arc more hkely 
to recur after operation than are large tumors If excision of small 
tumors is undertaken by those of limited experience and large tumors 
by the more experienced surgeons the results might suggest such an 
observation 

Recurrences following excision for bemgn tumors of the parotid 
gland are reported by several groups (Table 8) Surgical excision 
must be performed technically with two foremost considerations A 
liberal margm of normal salivary gland should be removed with the 
tumor to avoid rccuncnce Injury to the facial nerve is to be avoided 
If the margm of normal gland removal is too liberal there is increased 
dan<'er of injury to the facial nerve One may however avoid facial 
rve miury to such an extent that residual tumor remains Excision 
nf tumor with an adequate margin of adjacent normal salivary gland 
T^r^^er\atlQO of tlic facial nerve is best accomplished by early 
Toton a;:kX..£cat.o„ of fl.e .n all bu. ,ho n,os, sop„ 

ficially located tumors 
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Se\eral other factors influence recurrence of these tumors Whereas 
some of the tumors have fairly thick capsules favoring complete re 
mo\al by close dissection others hive tlim capsules which are more 
likely to be broken durmg excision Spillmg of the tumor tissue in the 
wound will favor recurrence In the operative notes of tlie records rt 
newed m this series tumor sptlhng is described in 15 cases Benign 
mixed tumors are also known occasionally to penetrate their capsules 
m which case pencapsular dissection is likely to leave tumor cells in 
the wound Some writers describe such penetration througli the cap 
sule by benign tumors but such infiltration is more probably con 
fined to cancer The presence of carcinoma increases the chances of 
local recurrence The margin of excision of normal tissue beyond tlic 
carcinoma may be the factor which determines whether cure or re 
currence results Ope/ationsforrecurrentbenign tumors of the salivary 
gland are less likely to result in the successful complete ablation of the 
tumor and are technically more difficult than operations on patients 
who have not had previous surgery Recurrence of carcinoma of a 
salivary gland inevitably results in failure to cure the disease 


TABLE 8 


Fre<;ucncv of Hecurrcncc 


McFarland 
Benedict and Meias 
Wood “ 

Stein and CescluckCet 
Ahlbom 


Per Cent 


■42 5 
■45 
20 


20-25 (wstlun 3 >ears) 


Although recurrences of benign tumors of the salivary gland have 
been reported as late as forty seven years after excision the majority 
of these recur within five to seven years McFarland has given the 
average time of recurrence as 72 years for benign parotid tumors Of 
uic 21 patients who came to the clinic with recurrent mixed tumor 3 
had their recurrence eleven eleven and nme years respectively fol 
wving evcision One had noted a recurrence four years after excision 
1 he remaining 17 had noted their recurrences m less than three y ears 
after operation and a few stated they had noted evidence of tumors 

postoperativcly 

Recurrences are much more frequent after evcision of carcinoma of 
fhe sahv ary gland Despite the fact tliat some of these tumors present 
as grossly localized superficial tumors we can find no satisfactory or 
encouraging report in the literature on results of treatment of this 
disease. Although our results are poor we believe we are improving 
uio handling of tins problem We cannot find iii the literature a study 
of parotid carcinoma stating how many of a series were evcised on die 
assumption that they w ere benign the opcrativ e procedure performed 
and the report subsequently revealed a carcinoma Our charts do not 
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give such informahon in this senes We believe many failures m 
parotid carcinoma surgery are the result of such a sequence of events 
It IS our belief tliat when more of these tumors are approached in the 
manner which is to be discussed, the recurrences and surgical failures 
will be lessened 

Recurrences arc more frequent in certain histologic patterns than 
in others To divide the many vanations of this malignant tumor into 
only three groups, as we have in Table 9, does not represent its scope 
of presentation Epidermoid cancer and adenocarcinoma give in gen- 
eral a less favorable prognosis than malignant mixed tumors The 
variations within these groups necessitate a consideration of the his- 
tologic pattern in the prognosis The management of this problem calls 
for a surgical approach that will provide removal of wide margins of 
normal tissue together with the tumor without iniunng the seventh 
cranial nerve Table 9 presents results of accurate follow up from the 


TABLE 9 
Rccurbcnce 


^Vlth 5 Years or Loneer Follow up 

No 

Recunence 

Subsequent 

Recurrence 

Recurrence 
Per cent 

Benign parobd or sulimajmlbry tumor nc 
previous surgery ( 13 patients) 

n 

3 

1 15 

Recurrent benign parotid or subinaulbr>| 
tumor (3 patients) 

1 

1 

50 

Parotid or submaullaiy carcinoma ( 10 
patients) 

1 

9 

90 

Recurrent parotid or submanllary carcin 
oma (4 patients) 

0 

4 1 

100 


standpoint of recurrence in only a small group of this senes \Ve are 
in the process of obtaining accurate follow up data in this entire group 
for later publication 

We have anal)zcd our incidence of faaal paral>sis in those patients 
having only paral>sis of the mandibular branch and those having 
complete paralysis Tlie figures shown in Table 10 include all cases of 
minimal and intentional nerve sacrifice Our incidence of facial pa 
ral>sis has been greater in patients wiUi recurrent tumors benign or 
malignant, * facial paral>sis 

IS more fr« carcinoma, in 

which case — ' traverse 

the tumor bed, we do not hesitate to sacnficc the mam trunk of the 
e if we arc excising carcinoma througli which the mam trunk of 
nerve runs In 1 of our 3 cases of benign tumor vvilli complete 
f alparal>sis we were unable to obtain a speamcn taken at previous 
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operation, at which tune a diagnosis of caianoma had been made 
The association of tien e and tumor dictated sacrifice of the nerve In 
another, the surgeon was consinced at tlie operating table that he was 
dealing with carcinoma This latter case brings up the situation which 
m our opinion is the only one Nvarranting cutting into the tumor bed 

TABLE 10 


Damage to Facial Nerve by Suiicery of the Parotid Gland 



ToItI 

Benign 

MaLgnant 


Per cent 

Per cent 

Per cent 

1 

Benedict and Meigs 

13 7 

75 

20 0 

Stem and Geschi^ler 

McFarland 


10 0 


Ahlhora 


no 

36 6 

Marshall and Miles 

14 5 

10 G 

30 4 


for a biopsy specimen Routinely we make every effort not to enter 
the tumor bed When a decision has to be made whether the mam 
(runk or upper secondary branch has to be sacrificed, a pathologist s 
opinion of the tyiie of the tumor may give piesumptive reason for 
removal of the nerve In 3 of the 4 cases of complete paralysis follow 


TABLE a 

Facial Nerv-e Injviw after Parotid Surgery in Cllmc 


1 

Mandibular Brandi 
ParaKsis 

Complete and Cranial 
Nerve Paralysis 

Recurreat 

No Previous 
Surgery 

Recurrent 

Tumor 

No Previous 
Surgery 

M xcd tumor 

Carcinoma 

Adenolj-mphoma 

3 of 18 
IGG^c 

I of 4 

0* 

4 of 74 
S4'7. 

2 of 19 
lOS'T. 

0 

1 of 18 

5 5^c 

1 of 4 

0 

2 of 74 

2 7% 

3 of 19 

15 

0 


•I'g surgery for carcinoim tin. nerve was demonstrated to enter the 
t 

1 cutting the lower and 
e One dots not hesitate 
to cut the immlibular brandi of the faaal iierv e for benign disease if 
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give such informaUon in this senes We believe many failures in 
parotid carcinoma surgery are the result of such a sequence of events 
It IS our belief that when more of these tumors are approached m the 
manner which is to be discussed, the recurrences and surgical failures 
will be lessened 

Recurrences are more frequent in certain histologic patterns than 
in others To divide the many variations of this malignant tumor into 
only three groups, as vve have in Table 9, does not represent its scope 


normal tissue together with tlie tumor without miunng the seventh 
cranial nerve Table 9 presents results of accurate follow up from the 


TABLE 0 
IlCCimitENCC 


^^lth 5 ^ears or Longer Followup 

No 

Becunenee 

Subsequer t 
Becunence 

Recurrence 
Per cent 

Benign parotid or submaullary tumor nr 
previous surgery (13 patients) I 

n 

2 1 

15 

Bccunent benign parotid or subinaulbr>j 
tumor (2 patients) , 

1 I 

1 1 

50 

Parotid or submaxillary carcinoma ( 10| 
patients) 

1 1 

9 1 

00 

Becunrent parotid or submanltaiy carcin 
oma (4 paUents) 


^ 1 

100 


standpoint of recurrence m only a small group of tins series We are 
in the process of obtaining accurate follow up data in this entire group 
for later publication 

^Ve have analyzed our incidence of facial paralysis in those patients 
having only paral)sis of the mandibular branch and those having 
complete paraljsis Tlie figures shown m Table 10 include all cases of 
minimal and intentional nerve sacnGce Our incidence of facial pa 
ralysis has been greater m patients with recurrent tumors benign or 
malignant than in tliose having no previous surgery Facial paral>sis 
IS more frequent following operative procedures for carcinoma in 
which css^ secondary brandies are rcidily sacrificed if they traverse 
the tumor bed, we do not hesitate to sacrifice the mam Irunh of the 
e if \\e arc excismS carcinoma through which the main trunk of 
ItTnerve runs In 1 of our 3 ca'cs of benign tumor with complete 
^cial paral) siS " ® unable to obtain a specimen taken at prev lous 
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In small, superficial, presumably bcnigu tumors, a \ertical mcision 
IS made anterior to llie tragus of the ear Upon dividmg tlie skm and 
subcutaneous tissue, a flap is dissected anteriorly, eAposing tlie tumor 
If the tumor is small and proludes from tlie periphery of tlie gland, 
it may be dissected safely from its bed with some adjacent, grossly 
normal sahvary gland If tlie tumor projects medially into tlie deep 
portion of tlie gland, if tlieie is question of its benignancy, or if Uie 
surgeon is not satisfied with the prcscnbng line of dissection because 
of madequate margms or fear of injuring tlie facial nerv e, the mcision 
IS enlarged An enlargement is obtained tliat \vc recommend for all 
large parobd tumors and all tliat are suspected of cancer It consists 
of prolonguig the incision infenorly o\cr tlie posterior border of tlie 
angle of the mandible and anteriorly below die inferior border of the 
mandible and makmg anoUier oblique mcision posterior to the ear 
These two jom at a pomt directly bencadi die pmna of the ear By 
dissecbng die subcutaneous tissue of this obtuse angle with its over 
l>mg skm superiorly, die car is elevated If Uieie is fixation of tlie 
tumor to the overlying skm, die incision may be easily modified also 
to excise an ellipse of o\erl)mg skm with die tumor A skin flap con 
taimng htUc or no subcutaneous tissue, depending on the presentmg 
problem, is dicii elevated anteriorly from Uic surface of Uie parobd 
gland and retromandibular area Tins may be carried anteriorly well 

closure In large 
IS blocked, and 

» .w t, « w s,. V-.. odged anteriorly 

In any case upon isolatuig tlie nerve, dissection can be carried out 
anteriorly, preserving die nerve, with die gross tumor mass under 
vision at all times As die dissection piocccds die operation may be 
altered to evtensive subtotal parobdectomy or complete ablabon of 
the gland, mcludmg die tongue of parotid gland diat protrudes retro 
pharyngcally and lies medial to the nerve Except for this tongue of 
sahvary gland of inconstant size very hide of the parotid gland need 
be traversed to cvcisc the bulk of the gland The nerve lies on the 
literal surface of the iiussctcr muscle after coursing througli 2 cm 
or less of salivary gland The sliraulaling elvcUode used by die neuro 
surgeon is of great value in identifying branches of the facial nerve 
and should always be employed 

Of greatest aid m dissecting for the nerve after developing flaps 
and before lociting the nerve as it exits from the stylomastoid foramen 
IS the idenlificalioii and ligation of tlic external maxillary artery m 


dissection for the nerve and excision of the tumor The few minutes 
required for external maxillary hgvbon is more than compensated for 
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saving it necessitates opening the tumor widely in the operative 
Mound, perhaps leaving islands of tumor cells remaining, and thus 
endangering chances of complete excision Nor should one hesitate 
to sacrifice any part of the nerve in cases of carcinoma if the nerve 
definitely traverses tlie tumor Our one case of persistent paralysis oi 
the pen orbital muscles but mtact mandibular branch of the nerve m 
a case of mixed tumor with no previous operation is included m the 
group witli complete facial paralysis Further analysis of facial pa 
ralysis m this group is shown m Table 11 In addition to the facial 
paral>sis m our operative senes, there were 4 patients with facial 
nerve paraljsis, in 1 complete, who had recurrent parotid tumors In 
2 of these, paralysis occurred following operabon for mixed tumor, 
in 1 there was complete permanent injury of the facial nerve In 2 
cases, paralysis occurred following operation for carcinoma of the 
parotid, in 1 of which it was complete Interesting also are the 2 pa 
bents with caremoma and 1 with adenolymphoma who had paraljsis 
of tlie facial nerve as a port of the onset of the disease and who had 
not had previous operabon , 

TREATMENT 

Tumors of tlie parobd and submaullary areas are pnmarily surgical 
problems The possibility of cancer should alwajs be considered in 
all tumors of this region The surgical problem is that of completely 
excising die neoplasm and avoiding unnecessary injury to the facial 
nerve The lack of appreciation of the possibibty of cancer and the 
fear of mjury to the tacial nerve have contributed to the surgical fail 
uies in this problem 

Sistrunk, in 1921, and Adson, in 1923 described methods of surgical 
approach by identificabon and preservabon of the facial nerve, thus 
enabling the surgeon to excise tumois of the parobd area more ade 
quately In each instance they recommended isolabon and idenbfica 
bon of the mandibular branch of the nerve which is followed back 
to tlic mam trunk Despite this approach, Sistrunk had several cases 
of partial and complete paraljsis \Vc agree with Bailey, of England 
and Janes, of Toronto who advocate isolation of the main trunk of 
the nerve in all but the most sujietiicial benign parobd tumors Tlie 
nerve can with only occasional difCcuItj' be idenbficcl as it exits from 
the sljlomastoid foramen With careful disscebon it may be followed 
forward and the secondary branches preserved Although the belter 
method of approach is usually the one die surgeon is better acquainted 
with, it IS almost a surgical j 
structure such as tlie facial m 

nart if it IS equally accessible 

accessible m all but the very large tumors in tlie region between the 
^ Ic of the mandible and the mastoid process, in those, also, ex 
pofure of the mam tronk can bo aommpl.shcd 
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exusjon of adequate margins of adjacent normal tissue can best be 
accomplished (3) We believe that improvement will result in the 
percentage of recurrences of benign disease cures for carcinoma 
and number of facial nerve injuries by the application of these surgical 
prmciples 

One may find almost any opmion he wishes to accept concerning 
radiation therapy for benign or malignant disease of the sahvary 
gland That mixed tumor is highly radioresistant is a generally ac 
cepted fact No radiologist reports cures in any senes of caremoma 
of the sahvary gland but muc^ is written about regression rehef of 
pain and radiosensitivity in selected cases Carcinoma of the sahvary 
gland m the oral cavity is notoriously more resistant than the epi 
dermoid vanety Highly undifferenbated adenocaicinoma is siid to 
he radiosensibve, the remammg types are less sensitive We are un 
able to evaluate our experience with this agent m the 11 cases m 
which postoperative therapy was given, 9 patients treated had car 
cinomas and 2 benign muced tumors Of the benign tumors, in 1 the 
capsule contained tumor cells the other was regarded as a higlily 
Cellular mixed tumor There was obviously tlie question of diagnosis 

A word of caution is appropriate regarding too vigorous radiation 
therapy to tins region Increased morbidity is reported in the form of 
ulceration, facial nerve paralysis pain, temporomandibular anlq'losis 
*^d radioneciosis of the mandible following doses of radiabon that 
are tolerated satisfactorily a few centimeters lower on the neck Un 
douhtedly, some of this morbidity in reported cases is due to carcinoma 

spite of radiation instead of radiation per sc 


CONCLUSIO^S 

One hundred and fifty cases of tumors in the parotid and sub 
uiaxiUary regions are reviewed as to differential diagnosis, symptoma 
tologj patliology and treatment 

Problems of delay m institution of treatment diagnosis and surgical 
management are picsented and emphasized 

The incidence in tins group of recurrent tumor and facial paralysis 
‘ollowing operation is discussed 

A surgical approach is discussed which in our opinion wall improve 
*he surgical treatment of parotid tumors 
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by tl*t maintenance of hemostasis and thereby assistance m following 
the nerve for^va^d 

Id approaching the stylomastoid foramen for identification of the 
facial nerve dissection is made within a few millimeters of the anterior 
surface of the mastoid process The nerve bes 1 to 2 cm medial to the 
lateral surface of the tip of the mastoid it exits at a point 1 cm 
superior to the tip Its axis in the superior infenor plane may appear 
mconstant owing to slight vanations of position on the table in dif 
ferent patients ^Vhen dissettmg in this region the tendon of the 
digastricus the tip of the mastoid process the styloid process and 
the transverse process of the axis are readily identified 
Anesthesia is obtained by intratracheal intubation with an inhala 
tiOQ anesthetic of the surgeons choice Inlratracheal intubjtioa is of 
aid not only in mamtenance of oxygenation and anesthetic level but 
it permits proper draping of the field and access of the surgeon and 
tvvo assistants to the field without mtcifenng with the anesthetist 
If metastatic caremoma is found m lymph nodes directly below the 
parotid tumor or elsewhere in the nech radical neck dissection of 
tissue m continuity witli the field of primary disease is done 
A cotton plug iQ the external auditory canal at the onset of open 
bon aids in avoiding subsequent difficulty of removing dried spilled 
blood that inevitably finds its way there 
A dram is usually not necessary if a pressure dressing around the 
enbre bead is applied with elastoplast In such application the ear 
should be padded to avoid pressure chondnbs In extensive subtotal 
parotidectomy or complete ablation of the gland a Penrose dram 
left m place for three or four days will provide an exit for secretions 
and permit belter wound healing 

As the result of excellent tissue vitahty in this area wound healing 
usually IS good and scars often are scarcely nobceable This is par 
bcularly true of the submandibular portion of the scar which is 
vuible at only a few angles 

If large segments of skin are sacrificed which is necessary only m 
very large ulcerating or skin invading tumors this region does not 
afford a satisfactory site for primary skin graft Although fistula has 
not been a problem m our senes sahvary seepage for a few days is 
not uncommon This <mall amount of seepage is minimized by a 
carefully applied pressure dressing A small salivary leak beneath a 


^ ^ }ear of which may result in inadequate excision and lack of 
pct of which may result in needless injury A correlation is the 
of exposure of the rcciurent laryngeal nerve in thyTOid 
pnncip ^ result of the first advantage excision of parobd 

surgeO , adherence to fundamental concepts or specifically 

neopi^si^ "1*^ “ 



THE M VNAGEMENT OF VNE&TIIESLV FOR SURGERY 
or THE ^EC^ 

Edwin R Ruzicka and Urban H E\ersole 
Tjil successful management of anestlicsia usually icquires clear 
thinking sound clinical judgment and manual skill on the part of the 
ysiology pharmacology 
proper management of 
- j ^ j I ^ K. This may be especially 

true during surgical piocedures on tlie neck It has become mcreas 
mgly clear to tlie surgeon and patient alike when considering tliese 
factors that the first requirement for tlie successful management of 
anesthesia is the presence of a skilled ancstliesiologist 

THE lIAINTENtNCE OF A CLEVR AIRWAY 
Tlie importance of maintaining a clear airway during tlie adminislia 
Uon and effect of any anesUietic drug producing unconsciousness can 
not be emphasized too strongly Elevation of the mandible and tongue 
by applying pressure with (he fingers behind the angles of tlie jaw 
may be sufficient however the insertion of an oiopharyngeal or naso 
pharjijgeal amvay may bo necessary A nasotracheal tube or oro 
hacheal tube may be required 

Oral airways and endotraclieal tubes may be used on eiUier the 
conscious or unconscious patient Unless preliminary topical anestlieti 
zation has been done die unconscious patient must be m the second 
plane of tliird stage anesthesia to tolerate an artificial airway The 
conscious patient should be familiarized with tlie reasons for tlie 
proccduie with the steps involved and witli the sensations to be 
expected when the artificial airway is installed and m place Then 
die unhurried anesllictization of llic mucous membrane of the mouth 
pharynx and when necessary the epiglottis and trachea should be 
carried out When uasopliar>iige3l or nasotracheal tubes arc to be used 
the nasal mucosa must be anestlictized There are many anesthetic 
agents suitable for topical application or spra>iiig A solution of 
cocaino 10 per cent is very satisfactor> It provides good local ancs 
diisia and m addition has a tendency to shrink the nasal mucosa 
All) one entrusted with tlu anesthetic management of patients sitould 
l>e familiar with the technic of direct lar>aigoscopy and tracheal m 
tubalion It maj bo a factor of prime importance m maintaining an 
adequate airwa) and is a Icdinic vvhich should be used vvathout 
hesitation when there is any question of maintaining unobstructed 
respiratory exchange Gillespie W prepared an excellent monograph 
on endotracheal anesthesia* This work will not be sninmanzed but 
several factors must be brought to nund 
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THE MANAGE5IENT OF ANESTIIESLV FOU SURGERY 
OF THE NECK 

Edwln R Ruzici^ ANP Ubbam H E%gnsoLE 
The successful management of onestlicsia usually requires clear ♦ 
dunking sound clinical judgment and manual skill on tlie part of the 
anestliesiologist A knowledge of anatomy, physiology pharmacology, 
and cLnical diagnosis is essential for the proper management of 
anesthesia for surgery of any part of the body Tins may be especially 
true during surgical procedures on the neck It has become mcreas 
mgly clear to the surgeon and patient alike when considering tliese 
factors that tlie first requiiement W the successful management of 
anesthesia is the presence of a skilled anesthesiologist 

THE MAINTENANCE OF A CLE/VR AIRWAY 
The importance of mamtaimng a clear aiiAvay during the admmistia 
don and effect of any ancstlielic drug producing unconsciousness can 
Hot be emphasized too stiongly Elevation of tlie mandible and tongue 
oy applying pressure witli the fingers behind tlie angles of the jaw 
may be sufhcienl, ho\\e%cr, tlie uisertion of an oropharyngeal or naso 
pharyngeal airway may be necessary A nasotracheal tube or oro 
tracheal tube may be required 

Oral aiiAsays and endotracheal tubes may be used on ciUier tlie 
conscious or unconscious patient Unless preliminary topical anesthcti 
zation has been done, tlie unconscious patient must be in Uie second 
plane of thud stage ancsdiesia to tolerate an aiUfiaal airway The 
conscious patient should be familiarized with tlie reasons for tlie 
procedure witli the steps imolvcd and with the sensations to be 
expected when the artificial airvxny is installed and m place Then 
the unliurned ancstlietization of the mucous membrane of tlie mouUi, 
pharynx and when necessary, the epiglottis and trachea should be 
earned out ^Vhcn nasoplnryngcal or nasotracheal tubes arc to be used 
the nasal mucosa must be anesthetized There arc many anestlictic 
agents suitable for topical application or spraying A solution of 
cocaine 10 per cent is aery sabsfactory It proaidcs good local ancs 
Ihesia and in addition has a tendency to shrink the nasal mucosa 
Anyone entrusted with tht ancsUictic management of patients should 
1x5 familiar with the technic of direct laryngoscopy and tracheal in 
tubation It in ly be a f ictor of prune importance in maintaining an 
idcqualc airway and is a technic which should be used without 
hesitation when there is any quesbon of maintaining unobstructed 
respiratory exchange Gillespie has prepared an excellent monograph 
on cndolracUeal anesthesia* This work will not be snmmanzed, but 
sivcral factors must be brought to mind 
517 
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Eiiclotracfieal tubes may be classified as nasotracheal or orotiacJieal 
Nasotracheal tubes are jirobably indicated particularly wlien the dt 
niatids of the surticil procedure lorbid the use of an orotradieal 
tube Nasotracheal intubation may also be attempted when it is aiitici 
paled that laryngoscopy uould be \cry dtSicuU or when attempts at 
Uryngoscopy have piovtd unsuccessful The routine use of blind 
mctliods of endotracheal intubation is inadvisable Nasal vessels arc 
very superficial and he on piomment bony or cartilaginous hndmarks 
The passage of a nasal lube i$ always attended by tlie possible com 
plication of profuse nasal hcuiorrbagc Trauma to the structures in 
the pharynx and hrynx is much more likely vvitJi blind nielliods of 
tracheal intubation fihnd metliods exclude a valuable diagnostic pro 
cedurt- It is not usual hut is certainly not rare, to find unsuspected 
disease in tin. pharynx and Jarjiu vvlieii these structures are exposed 
under the direct light of die laryngoscope The patient should not be 
depiivcd of Uie valuable diagnostic feature of laryngoscopy for tlie 
sake of expediency and the saving of a few minutes 
The ficxible metal tube described by Woodbndgo is very satis 
factory when an orotraclita! lube is used'’ It j$ safe to use and will 
Withstand great picssuro before it will collapse When the larynx is 
dtScuU to expose and tlie trachea) opening is visualized only in part 
(lus tube may be used to good idvantage The stilct may be with 
drawn about an inch Tins leaves the end of the tube very flexible 
it mny tlien he possible to slide (he tube into the tracliea mucli after 
tlie fashion of a sled muncr The tube should not bo inserted into 
tlie traciica against resist mce Tins is of course a rule, for any type 
of endotracheal tube Otiicr types of metal endotracheal tubes include 
tlie original Flagg and die Coryllos McKesson tube which is similar 
to the other metal tubes but has also a lamp cirrjer winch provides 
illumination like a bronchoscope Mcti) lubes have the advantage of 
not being subject to obstrocfion by kinkmg They also have dim walls 
and do not so restiict the size of die glottic openings Finally tliey 
are very durable and may be stcrdiz^ by boiling Tliey must be 
covered wiUi I’emost rubber tubing to pitvent traunn to tlie tradici 
by die melnl coils md to mike the tube airtiglif There is a variety 
of tubes made of semirigid malenals In evnmpie is ffargraves tube 
which is made of coded silver wire covered with flexible sdk elastic 
A popular endotracheal tube is the curved rubber tube commonly 
known as tlic Magill lube Tlie Magdl lube is most often used as i 
nasotraclieal tube although it miy bo used is an oiotrucluil tubi 
when the occasion demands 

An important addition to any type of endotracheal lube is die in 
flitaUe lubber cuff first described by Gucdel ind Waters ♦ The cufl 
need not be used at all times but may be put on die tube whtn 

caw be inflated with iir after the tube is m pi ice and 



MANAGEMENT OF ANESTHESIA FOB SURGERY OF NECE 519 

senes the dual purpose of mamtainmg an airtight fit for the ad 
ministration of the anesthetic agent as well as preventing the aspira 
t on of foreign material into tlie trachea 

ATECILMC FOR THE INTRIVENOUS ADMINISTRATION OF FLUIDS 
In many of the surgical procedures on tlie neck fluids including 
blood transfusion must be given It is obvious Uiat when tlie surgeon 
and his assistants the anesthesiologist and his equipment and the 
nurse and the instruments are gathered around the head and neck of 
the patient there is little room for proper administration of intravenous 
fiuids through a vein in the arm It is equally satisfactory to administer 
the fluids b) means of a vein in the foot or ankle There has been no 
increase in the occurrence of phlebitis is a result of this procedure 

POSTOPERATIAE POSITION OF THE PATIENT 
The position of the unconscious patient without tracheotomy is of 
peal assistance in maintaining a clear airway The patient is placed 
oa his side with the side operated on usually m the uppermost posi 
lion The kmces arc flexed with the upper knee in slightly more flexion 
than the lower A pillow is placed at the patients back Tlie upper 
shoulder is drawn back so Uiat it will not fall across tlie neck or face 
of the patient The elbows are flexed and the hands are placed below 
the level of the clavicle The hands should not be placed in front of 
the face The patient m tins position is less likely to become obstructed 
or to aspirate blood vomitus or mucus Tliere would seem to be no 
cveuse for placing an unconscious patient in the sitting up position 
Tlie trachcotomizcd patient may he on his back V means of sue 
tion must be kept constantly at hand and in good repair Althou^i 
ronstant supervision is necessary tlic mechanical airway is assured so 
long as fluids do not collect in Uie tube 

SURGICAL PROCEDURES A>D INDICATED METHODS OF ANESTHESIA 
1 Surgery of the Thjroid Gland —General anesthesia is the rule 
■or all thjToid surgery No attempt should be made to trick the pa 
ticnt concerning his operation Patients with disease of Uie thjToid 
gland are usually reconciled to surgerj Anesthesia is the unknown 
quantilj A preoperative visit by tlie anesthesiologist with a frank 
discussion of the anesthetic agent and method to be used is greatly 
appreciated and promotes a well balanced cooperative patient 
\ detailed account of the management of patients needing th>TOid 
surgery is to be published ‘ SuiBce it here to say that cjclopropane is 
the anesthetic igcnt offering tlie most advantage as regards a pleasant 
fspid induction and a high degree of potency C)clopropane how 
ever i$ well known to increase the irritability of heart muscle and 
to be a factor m the production of cardiac anhjthmias Tlicrefore it 
diould probabl> not be used on patients wath th>rotowcosis since 
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tins condition is known to pioduce hypcnmtability of the heart. The 
use of hea\ier preoperatnc medicabon, induction of anesthesia with 
ethylene or nitrous oxide with the addition of ether for the mam 
tenance of the anesthetic level desired are employed in these cases 
It IS a clinical impression that the cardiac hypenmtability which is a 
part of thyrotoxicosis is well controlled by thiouracil therapy and 
usually offers no problem to the anesthesiologist 
'Ihe endotracheal lube should be used m thyroid surgery when 
there is a deviated or compressed trachea, cancer of the thyTOid, mtra- 
thoracic extension of tlie tumor, paralysis of either or both socal cords 
and for all secondary operations Should ordinary methods of main 
faming an airway during the course of anesthesia prove maderiuate, 
there should be no hesitancy about introducing an endotracheal tube 
\Vhen there is roentgenologic or clinical evidence of marked dis- 
tortion of the pharynx, larynx or trachea caused by enlargement of 
the thyTOid gland or there is persistent preoperative sfndor, the endo- 
tracheal tube should be placed in position under topical anesthesia 
before a general anesthetic is administered This is not dilBcult or 
trying to the patieot It requires patience, skill and an explanation to 
the patient of the sensations to be cxjicncnced The patient must be 
told that when the tube is in pUcc he diould not try to talk 
The advent of the new antilliyroid drugs such as Ihiouracil and 
similar drugs, has practically eliminated the tvvo-slage operation for 
thyroidectomy The anesthesiologist should be famibar, however, with 
the principles to consider m the thyrotoxic patient These are tho 
oxygen consumption above the usual basic requirements, which are 
considered to be 250 cc of oxygen per minute elevation of the pulse 
rate to 120 or above, and elevation of the pulse pressure These factors 
must all be weighed when a decision as to whether or not to complete 
the thyroidectomy or to do a two stage operation must be made 
2. Surgery for Esophageal Diverticulum —Some of these patients 
may be poor operativ e risks as a result of malnounshment av itaminosis 
and varyang degrees of lung disease caused by aspiration of rcgurgi 
lated contents from the diverticulum All possible medical means m 
(heated should be taken to gel these patients in the best possible 
condition for operation No oral preoperative medication should be 
administered In most cases this medication enters the diverticulum 
and exerts no clinical effect The barbiturates when ordered preopera 
lively should 1 
sterile wafer a 


js being used, 

be employed TVie oS tbvs psecavAwwv beconves ewdenl 

when a diverticulum suddenly empties its contents into the esophagus 
1 nharvnx This foreign material may be readily aspirated info llie 
cf Tv « Tsrevented from being aspirated into the longs alongside 
onSriube bSiause of the block provided by the inflated mbber cuff 
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Recently, a man 40 years of age \vas undergoing the first stage re 
mold of an esophageal diverticulum Hie anesthesia was uneventful 
and an orotracheal tube witliout on inflatable cuff was in place Sud 
denly it was noted that efforts at inspiration were exaggerated and 
there was inefficient respiratory exchange The flexible metal oro 
tracheal tube was removed, found to be in perfect condition and re- 
inserted without benefit to the patient Thi? was done under direct 
' Sion while the operative procedure was continued The surgeon was 
then requested to stop the operation and a bronclioscopy was done 
using a set kept stenle for such emergencies A large plug of mucus 
of solid consistency was found obstructing the left main bronchus and 
pm-t of the right main bronchus This was removed the orotracheal 
tube was remserted with an inflatable rubber cuff attached at this 
time and the operation was continued without further complication 
3 Surgery of Pharynx and Larynx —The controversy whether or 
uot it IS better to do tonsillectomy with the patient in the sitting up 
or lying down posibon will not be entered here Indeed position is 
probably not an important factor m the production of chest complica 
hons Properly conducted anesthesia careful hemostasis and the use 
of suction during operation are the most important considerations A 
Rise precaution at the close of tlic surgical procedure is the insertion 
of a catheter attached to suction into the trachea After operation 
on the return to bed and m bed tliese patients should lie on their 
«de m the manner previously described for the maintenance of a 
hce airway 

Tbe management of anesthesia for laryngoscopy, for bronchoscopy 
and for esophagoscopy is concerned with a choice between two 
methods The intravenous method involves the use of pentothal and 
ourare The inhalation method involves the use of ordinary mhalabon 
Anesthetic agents for induction and inamtenanco of anesthesia under 
Pther by pharyaigeal insufflation An important step in the preparation 
ror either method is the careful use of topical anestliesia by spray on 
tongue pharyaix larynx epiglottis and trachea before anesthesia 
begun 

Pentothal and curare probably should not be used for the aged 
patient the debilitated patient those having demonstrable pathologic 
change m the lung walh or vvalhout excessive bronchial secretions and 
those with severe anemia When pentothal and curare are used Uie 
^rare should be adniimstcred first and the pentothal not added until 
wft oi the curare is ndtei An 6ose oi ^ to units ol 

^rarc is usually satisfactory Tlie patient should then be carefully 

"ltrh<vl ff'T flrnr^n rtrf nf t1lf» «»l «*1 Is fir ft ffirnlh in r-li njr jJiq aims 

ad diplopia 

V the curare 
but m very 

he complete 
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relaxation produced by curare has developed This is done in order 
to pre\ent the distressing subjective sjinptoms noted when curare is 
given to a conscious patient 

Either method of anesthesia offers easy adaptability for moving the 
pabent from Uie operating room to the x ray room Ether anesthesia 
may be continued by the open drop technic and, of course, the pento 
thal may be continued intravenously Other considerabons being equal 
it may be considered safer to use pcntothal when the patient is to be 
taken to the x ray room 

Laryngectomy presents a problem m maintenance of ainvay ^Vhen 
the tracheotomy has been previously established it is advantageous 



to remove the tracheotomy lube under pcntothal anesthesia Trache 
otomized patients arc very conscious of their airway and painfully 
sensitiv e to the case with which it may become blocked The trache- 
otomy opening and trachea should be anestlietized with a suitable 
topical anesthebc agent following the removal of the tube A flexible 
metal endotracheal tube with an inflatable rubber cuff may then be 
•o\att4 the trachea tlirougb the tracheotomy opening \Vhen the 
cuff IS inflated, a very satisfactory ainvay is assured even though the 
flexible metal tube is freely movable m any dirccbon The endo- 
heal tube may then be connected to the anesthesia machine and 
ai's Ihesia ranmueJ In the maoncr dosTcd 



1 1 

I’lg 202 — Micstlicsu lur !ar>n;«ton> Note cti(iolrachcal tube connected 
‘’ulsido opcratuc field for ajmmiitration of ot>gcn and inhalation anrstlietic 
agents Oantinuous uUra\cnous Jnp in an anLIe \cin pcnnits adnumslralion of 
inlra\cnous anosthilic agent 

If the tkctrosurgictl utiit is being used, it is probablj wise not to 
•ise aa lalhinnublc anesthetic agent An excellent combination is 
I'cntolhal nUra\cnousl> suiipleincnted with nitrous oxide and ox)gen 
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'•\^en the tracheotomy has not been previously established, the 
orotracheal tube is used m the usual manner until the larynx is excised. 
The tube must then be removed and inserted into the tracheotomy 
opening This maneuver may require Uie cooperabon of the surgeon 
in that it may be desirable for hun to place the tube into the trache 
otomy opening (Figs 200, 201 and 202) 

4. Ligation of Internal Giroiid Artery.— Pentothal is adequate 
for the preliminary roentgenologic studies to determine the presence 
of aneurysm of cerebral vessels It is usually necessaiy when this is 
done to liave two people attending the pabent The adininistrabon of 
penlothal must be done in such a manner as to provide clear access 
for the taking of roentgenograms of the head and neck and also en 
able the surgeon to work m the neck. An assistant admmisters the 
peotothal and Uie anesthesiologist takes care to maintain a clear air 
way After these preliminary studies, Lgabon of the internal caroud 
artery should not be earned out until tlie pabent is conscious It is 
necessary to have the pabent awake when ie internal carobd artery 
is ligated m order to detect immediately any paralysis which may 
occur if collateral cuculabon proves to be inadequate 

S< Th}Toglo8sal Duct Cjst Surgery.— Anesthesia m these cases is 


mask in place Under tliese conditions it is necessary to pack the 
pharynx carefully with moist gauze and to tape the endotracheal tube 
securely in place Then by means of an adapter, tlie endotracheal 
tube may be connected to the anesthesia machine and anesthesia con 
bnued under conditions which allow the anesthesiologist to maintain 
complete control of the pabent 

THE VtUSACEMENT OF C051FUCATIONS OCCUIUIINC WVDER 
ANESTJIESl V 

1. Respiratory ObsirucUoii.— When, as a result of operabve ma 
nipulafaon, respuatory obstruebou occurs which cannot be rcbeved by 
the Ordinary methods an endotraclieal tube should be mboduced 
immediately even though n may be necessary to halt the operahon 
Again, methods of intubabon under direct vision are preferable 
Respiratory obstruction plus a nasal hemairhage caused by passage of 
a nasal airway greatly increases the nsk of the entire procedure 

2. ISasal Hemorrhage.— Tlie use of nasal airways or Magill endo- 
tracheal tubes may be attended by a compbeahon wlucb is always 
distressing and may be senous Tliis is nasal hemorrhage ^■Vhen it 
occurs, the pabent should be placed m the head down postbon, the 
ancsth'ebc discontinued, the airway removed if it should become 

1 coed with blood, and a catheter connected to suebon used to 
cle^the pluLrynx and lar>Tix and if necessary, the trachea The 



MANAGEMENT OF ANESTHESIA FOR SUBGERV OF NECK 


525 


hemorrhage is usually of short duration when tins procedure is fol 
lowed It IS rarely necessary to adopt radical means to stop the hemor- 
rhage If necessary, paclvs may be applied into the nostril which is 
bleeding. 

When the bleeding point is in the posterior part of the nasal fossa, 
a posterior nasal pack may be necessary A uretliral catheter may be 
passed through the nose into the pharyni and a pack tied to the 
catheter with a fairly long string. Tlie catlieter may then be wth 
drawn pulling tJie pack into the posterior nasal passage It is obvi 
Qusly important to prevent the aspiration of blood into the trachea 
With the subsequent danger of atelectasis, pneumonia or lung abscess 

It may be vv ell to mention here tliat tlie administration of anesthetic 
agents which produce unconsciousness should probably not be done 



Fig 203 —Anesthesia for tracheotomy Position of endotracheal tube before open 
ing IS made into trachea 

unless there is at hand a satisfactory and mstantly a\ ailablc source 
of suction Constmt disregard of tins precaution may result in un 
neccssar> complications or even fatalities 
3. Paraljeis of the Vocal Coni#.— Tins infrequent compheabon 
usually occurs after th>Toid surgery It is usually a bilateral paral)5is, 
caused probably by pressure on the recurrent lar>-ngeal nerves by 
edema of the th)roid remnants \Vlien llic edema subsides, vocal 
cord paral>sis disappears Until that tune the pabent must have a 
(raclieotomy 

Tlie management of a patient vviUi vocal cord paral>-sis posfopera* 
I*' cl) requires tact, considcrabon and quick acbon at bines The 
anesthesiologist should not wail in the operating room but should go 
to tlie patients room prepared to do cndotraclieal iiituhabon at any 
moment 
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These patients are acutely auare of their failing airway and are 
nersous and 
firmly handler 
under topical . * 

produced by general anesthesia may cause sudden complete respira 
tor>' obstruction when skeletal musdes are still taut Intubation will 
then be difficult and acxompanied by much trauma A surgeon ready 
to do tracheotomy immediately should be standing by during all pre- 
limiaary maneuvers 

Once the endotracheal tube is in place, the tracheotomy may pro- 
ceed without danger When the trachea is opened, tlie endotracheal 



tube shoi 
be mserti 

place so - a- 

wound the Uacheolomy tube 
may be unhumedly completed 

4 . Acculcnud Opening of iJ ■ I • • 
bon The anesthesiologist should bo informed as soon 
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5 suspected Squeezuig tlie breathing bag on the anesthetic machine 
nil produce positne pressuie m the trachea and prevent aspiration 
if blood througli the hole in the trachea. This maneuver may also be 
I diagnostic aid W'hen a hole m the tradiea is suspected but not 
asily found, positne pressure may cause bubbles to appear or may 
ause a noise to be heard as a result of anesthetic mixture under 
iressure passing through tlie hole at the site of injury Positive pressure 
hould be maintained until the opening is closed 
3. Carotid Sinus Reaclioii.— Ihis is an infrequent but very alarm- 
ng complication The sjTnptoms are a sudden disappearance of or 
eiere drop in blood pressure, absence of arterial pulsations and a 


MRS 8 S 



‘2 -03 — Ane»thrlic chart of palirnl uJio d«>cIope<l a carotid sinus sjndrome 
during the course of thyroidectomy 

respiratory rate and rh>tlim Tlie respiratory rate may be 
mcdly decreased or there may be no breathing Treatment must 


^robd sinus Tlic rccov cry is usually as sudden and dramatic as the 
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appearance of this untoward reaction After complete rcco\cry there 
js no contraindication to the conbnuation of the operative procedure 
(Fig. 205) 

6 Exoplulialmos —Serious corneal damage may result from an 
eslhesia and surgery m patients with severe esophthalmos if adequate 
precautions are not taken to protect the eyes Anesthesia can be in 
duced With a minimum amount of pcntothal necessary to instil an 
inert protective ointment into the eyes and to apply a protccbve 
covenng Sheet gulta percha, which can be molded into position with 
a -sponge moistened with hot water is very satisfactory for this pur 



Fig 206~&hcct gutU pcrcha molded inlo pbee over Uic e>cs of a patient 
with se>cre exophthalmos for protectioo during the course of operauon Bone 
ointment should be placed in the eyes prior to appl cation of gulta pcitha 

pose Anesthesia may then be continued under the desired Icchnic, 
vvitli no danger of injuring the eyes (Fig 206) 

SUMMARY 

Aneslliesia for surgery of the neck requires planmng and attention 
to detail Tlie anesthesiologist should be familiar with tlie surgical 
procedure to be done and with the possible complications which may 
anse He must also have all mechanical aids for the maintenance of 
an ainvay ready for use and be famibar with the indications and con 
tramdicahons for each method It is important to icalizc that the 
naticnts airway must be maintained for him until he regains con 
saousness Position is a very important factor to he considered in the 
unconsaous patient 
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The early diagnosis of pituitary tumors is important chiefly because 
they often tend to increase in size, to threaten ejesight and to cause 
maiVed endocrine deficiencies The presence of a pituitary tumor may 
not be suspected until tliese changes base taken place, at which time 
hope of resersiug the damage created is lessened considerably The 
early signs and sjTnptoins fay which a pituitary tumor may be sus 
pected and discos cred will be emphasized herein 

For clinical purposes, there are two types of intrasellar tumors 
which may cause pressure effects One is the hypersecretory tumor 
w hich results in either gigantism before puberty, acromegahe gigantism 
during puberty or acromegaly after puberty This tumor, often com 
posed (iicfly of eosmophihc cells may produce its hormonal effects 
wthout local pressure or enlargement of the sella turcica 
Tlie odier type is the chromophobe tumor, whose cells are non 
secretory which produces its changes by pressure oD normal function 
mg pituitary cells, thus deprning the body of one or more of the 
hormones that maintain the secretory capacity of other endocrine 
glands The degree of pituitary deficiency \anes so that at times it 
IS barely detectable on physical examination or, on the other hand 
it may be so sescre that a condiQon approachmg complete lack of 
pituitary hormones results such as is found m Sunmonds disease An 
expanding tumor before puberty causes retardation of growth and of 
sexual dexelopment 

In acromegaly or gigantism all hormonal factors of the pituitary 
may not be increased or decreased simultaneously The amenorrhea 
of acromegahes is m some cases at least, probably the result of 
pressure of the tumor rather than an excess of gonadotropic hormones 
The same is true m gigantism where sexual deselopment may be al 
most completely inhibited in spite of great somatic and linear growth 
\Vliile it IS true that in chromophobe tumors there is no evidence of 


excesswe hormonal acb>aty there arc frequently signs or symptoms 
which indicate a predominant deficiency of one For example the 
clinical symptoms of pituitary adrenal insufficiency (without pigmen 
tation) may be present and respond to the same treatment as given in 
Addisons disease At otlier times lack of gonadotropic factors may be 
redominant or, more rarely the thyrotropic hormone may be rclahv ely 
L^ro d^.ficient nroducmg an apparent clinical myxedema 

cenerally tau^t that an acid^hilic tumor will be found in 
“ eigantism but actually mtxed or nondesenpt tumors 

acrome^^^^^ ^us dis3Pl’°“*^5 chnician when tlie pathologist s 
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report IS returned There may be several reasons for this, such as the 
duration or effect of pressure of the expanding tumor upon itself, tlie 
degree of activity, previous roentgen treatment and possibly hormonal 
treatment such as estrogens or androgens Even desiccated thyroid 
may well cliange the staining reactions of tlie pituitary cells Further 
more, the fixation of pituitiry hssue m Zenker s solution with acetic 
acid will prevent recognition of eosinophilia 
k decrease m visual acuity andl/or defects m tlic visual fields are 
alwa>-s suggestive of pressure on the optic chiasm Bilateral or urn 
lateral hemianopsia is generally good evidence of a pituitary tumor— 
at least it must be excluded Pallor or actual atrophy of tlie optic 
nerve is the rule, when hemianopsia rs present, allhou^ in some in 
stances clicked disks may be found There is no characteristic head 
ache due to pituitary tumor other llian its persistency, tlius being 
unlike the penodic headache of migraine 
It IS not proposed here to describe m detail tlie secondary effects 
of excess or decreased pituitary hormones, but there are a few sigiis 
or sjmptoins of hormonal change which call for m\ esUgation as to 
tlie presence or absence of pituitary tumor Amenorrhea, especially 
of stt months duration or more is an indication for roentgenograms 
of the skull All cases of liypertliyroidism m which there is presump 
hie evidence of acromegaly warrant this investigation In addition, 
cases of spontaneous myxedema sliould also have skull roentgenograms 
os VI ell as cases of adrenal insufficiency without tlie usual mucous 
membrane pigmentation nypogI>cemic attacks are infrequent in 
pituitar) chromophobe tumor but may occur, Uius skull roentgeno 
^ams should be considered in cases of hyperinsulinism Micro 
cjtic or noraiocytic anemia which is unexplained and which fails to 
respond to iron should raise Uie question of chromophobe tumor, 
especially when accompanied by loss of libido m males Such is usual 
’•vhen chromophobe tumors are present and may be one of the first 
s>mptoms noted These arc only some of the signs or S)mptoms 
whirli n iri „ f 

las name has been 
.ed retarded sexual 
_ g. ^ « w ds pituitary dwarf 

um due to a suprasellar cyst Many fat, pubescent children are er- 
roneously diagnosed Frohhehs syudromc Pubescent obesity when 
acconqumed b> a normal heig]it for age even wiUi hypogenitahsm 
has been shown not to be a paiiliyiiopiluilarism, but may represent 
a selective deficiency of the uilershUal cell stimulating hormone (LII), 
suice U\c liter of urinary follicular stimulating hormone (testicular 
tubular sustainuig hormone) is not decreased The exception to this 
statement is to be found iii those cases which sliow soft, formless 
testes or no testes at all thus constituting a primary gonadal defi 
cienc) 
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Pituitary dwarfism need not be accompanied by obesity, as indeed 
Frohlichs case as originally reported was not so alHictcd When 
pressure on or invasion of the hypothalanuc region occurs in these 
cases marked obesity is usually present, however, as well as evidence 
of hypophyseal insuificiericy There is, of course, the feminine body 
contour m young males, but this is true of all prepubcscent and 
pubescent children who have any tcnde-ncy to obesity In males such 
can be considered more indicative of absent or retarded testicular 
hormone than of die direct effect of pituitary insufficiency 

Suprasellar tumors or cysts (craniopharyngiomas) are frequently 
found in the pituitary dwarf Enlargement of the sella turaca may 
or may not be present Pituitary disorders without apparent enlarge 
ment of die sella turcica raise the question of determining what con 
sbtutes enlargement of the latter 

The sella turcica may be enlarged from increased intracranial 
pressure such as accompanies hydrocephalus Enlargement of the sella 
turcica may also aecompany suprasellar tumor without actual inva 
Sion, probably because of increased intracranial pressure There arc 
also indirect causes of enlargement of the hypophysis which in turn 
cause a relative enlargement of die sella 

Pnmary thyroid deficiency m infancy, which includes congenital 
or endemic goiter vvith cretinism or congenital athyrcosii, is fro- 
qucDtIy the cause of some sellar enlargement It is doubtful that 
primary myxedema beginning after 18 years of age causes enlargement 
of the sella, possibly because greater pressure is needed to expand 
the bony structures at this age Profound changes in the hypophysis 
follow cassation and some enlargement of die hypophysis lias been 
reported by the older pathologists in eunuchs castrated early in Lfc 
Opportunities for such observations arc comparatively rare nowadays 
It IS not the rule to discover enlargement of the sella in males cas 
trated by disease m childhood A possible explanation of this may 
he in the fact that the gonads are relatively inacbvc before puberty 
in contrast to die thyroid glind, therefore no such compensatory 


change takes place at a time when the sellar bones arc more plialile 
We have recently seen cnlargcmciil of Uit sella m two women past 
40 years of age on whom panhystcixctomy and bilateral salpingo 
oophorectomy was perfonned before Uk age of 20 Menopausal symp 
toms were still present and excess unmry gonadotropins were found 
making it unlikely that a real tumor was present Such enlargement 
of die sella turcica in castrated women appears to be unusual 

The size and weight of the pituitary ^and increases with age up 
to about 25 years, after winch time it remains stationary m size until 
the sixth decade when it becomes sliglitly smaller As a rule, the 
h onhvsis is larger m the female than in the male No increase in 
^ I. fUn htnnnlivsis. liowcvcr lias been recorded in women past 
UlaC, .. ,o A. 
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pregnant «omen may ha\e an increased hypophyseal weight, amount 
iDg to double the usual weight It has also been shown that there is 
some relationship between the average height of individuals and the 
average weight or size of the pituitary With the exception of the 
increase in size during tlie growth period it is doubtful if the other 
vanahons have any clinical or radiologic importance 
The size of the sella is usually determined by the anterior posterior 
diameter and the depth Many such measurements have been made 
and reported in medical hterature Tliese studies show an average 
increase from birth to adulthood We have been interested m other 
measurements, particularly the area of tlie lateral contour of the sella 
as traced on semitransparent ruled millimeter paper “ Our preliminary 
observations lead us to believe the method has merit especially in 
comparing the size of the sella from time to time in an individual 
case The average adult area as determined by the above method is 
from 80 to 100 square millimeters Variations are considerable but 
average estimations of areas appear significant, as for example, in 
cretinism in which the majority of areas measure well above the 
normal range We have also found that in pituitary dwarfs not due 
to tumor tlie area is far below normal averages even when height 
age 1 $ used for comparison instead of chronological age Furthermore 
•n some cases of acromegaly m which the size of the sella appeared 
lo be normal by tlie usual measurements tlie lateral contour area 
measured in square millimeters was distinctly above average 
^ study of a senes of cases m wliicli an enlarged area of the lateral 
contour of the sella was found has been undertaken A larger number 
of cases showing an enlarged sella will undoubtedly be found by this 
method in comparison to the usual method of measuring diameters 
but we are not as )et able to evaluate these findmgs It is possible 
that in this way pituitary tumors may be uncov ered earlier Tlie lateral 
contour area method is not new liav ing been introduced by Haasf m 
1925 We believed it deserved reim cstigation inasmuch as the early 
studies were done without the aid of stereoscopy or use of the Ducky 
diaphragm 

TREATVIEVT OF PITUITVUY TUMOR 
There are certain immediate indicahons for treatment of pituitary 
tumor, the foremost of which is visual change Roentgen tlicrapy is 
the preferred treatment in the earlier periods when visual loss is not 
too great Surgical removal may be necessary m a few cases rather 
than nsk tlie delay of benefit from x ray treatment Tins is especially 
true when there is evidence of incrcas^ intracranial pressure or ex 
tension of the tumor as shown by neurologic changes or air studies 

* To be pviblisl cd 

t Haw L. Erfdl nincen auf dean C«b tie der radiolofoscbm Selladiaffnoslik 
ForUtlir a d Ceb dcr Roentsen Strahkn, S3 419-(22 (Apr ), ASS-iW (June) 
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Chromophile as well as chromophobe tntnors mil often r^^ft to 


ment tales place or vision does not become worse Radiation therapy 
IS given m courses of six to eight treatments of 300 r, one each day, 
followed by a rest per ’ ^ 
courses should be cam 
acuity are determined 

treatment depends on results obtained, and if satisfactory, no more 
need be given m the immediate future A total of 7,200 r given within 
the penod of a year is considered a safe amount of radiabon Immedi 
ate postoperahve radiabon is customary in chromophile and chromo 
phobe tumors, or in other tumors which are considered malignant 
or radiosensibve 

Certain secondary hormonal changes in acromegaly may subside, 
such as decrease in size of the tongue and some regression of soft 
tissue changes Menstrual periods may return and head^aches may dis 
appear The latter is difficult to reheve permanently m acromegahes-^ 
even surgery holds out no definite promise of relief of such in this 


be the result of hypersecretion 


termined by air studies or surgical exploration 

rROCi>osis 

Malignancy is rare m pituitary tumors Recurrence of benign 
tumors, however, is not uncommon, due no doubt to technical diffi 
culties in complete extirpation All types i e chromophobe, chromo 
phile, mixed chromophobe and chromophile, and craniopharyngiomas 
may recur and, in rare instances, rather rapidly 
Prognosis is dependent on many factors which will not be dis 
cussed here Imb^ successful therapy be it the result of surgery or 
uradiabon, is not to be considered the final cure Indeed, it may be 
only a fortunate and early result in a long and unpredictable battle 
against the recurrence of tumor, the loss of vision and the profound 
endocrine deficiencies which may be present or follow For these 
reasons, peivadic esanunabons are essential m an attempt to forestall 
such compheabons 
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Splval cord tumors, or more strictly speaJang, tumors within the 
spinal canal, while by no means as frequent as intracranial tumors, 
neiertheless represent a sizable group of patients who eventually 
come under the care of a neurosurgeon Tlie word eventually is used 
advisedly, because these patients, as well as many of the patients 
harboring brain tumors are at first thouglit to ha\ e some other con 
ditjon than the one which is present, and for this reason not infre 
tpiently have been subiected to measures whicli though well intended, 
have been incapable of giving them relief This is not to say that 
every patient who complains of pain in tlie arm, the chest or the leg 
will be found later to have a tumor of the spinal cord any more than 
every patient who complains of noises and deafness m one ear will 
•urn out to have an acoustic neuroma On the other hand, pam in one 
form or another, especially Uie type of pam which follows the course 
a spinal nerve root, is one of the most frequent and important 
subjective complaints of patients who have tumors of the cord, and 
when this form of pain is present, careful questioning in taking tlie 
patients history may well elicit other symptoms which would lead 
one to suspect a spinal origin for the pam rather than some local 
difficulty or, on the contrary, a condition quite unconnected wiUi the 
spine Other symptoms suggestive of a spinal lesion consist in sub 
icctive numbness or tingling m the area where pain is felt, especially 
*1 this IS m tlie arm or Uie leg increasing weakness of one or boA 
aims or gradually increasing weakness of tlie legs, stiffness in the 
evtreinities and sometimes bladder and bowel dilficulties which have 
appeared witliout any local evidence of trouble watli those organs 
In the later stages of spinal cord compression the diagnosis of a 
tumor as a rule presents no great difficulty At that stage the sub 
jectivc complaints of pain and numbness are outspoken, weakness or 
paralysis below the scat of tlic lesion is evident, and the patient has 
a definite level below which many or all forms of sensation are im 
paued or completely lost At this stage, likewise, the bladder and 
bowel function as a rule is greatly interfered with, and indeed the 
patient may be iieuly bedridden It is, however, to prevent the dev el 
upment of these serious compression symptoms that diagnostic mcas 
wres should be undcrtakin to decide about Uie question of an operable 
spinal cord condition as soon as any reasonable evidence is at hand 
to suggest a spinal origin for the symptoms mentioned 
The diagnostic measures indicated consist m a careful detailed 
bastory, a neurologic exammation, roentgenograms of the spine at the 
535 
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suspicious level, together with the usual blood and unne laboratory 
data In addition to these measures, a lumbar puncture to ascertain 
particularly the spinal fluid dynamics and tbe total protein content 
of the fluid is most unportanL If the level of the cord lesion cannot be 
defemuned by the neurologic studies some fonn of contrast medium 
should be used for this purpose. Lipiodol or pantopaque is the most 
satisfactory of these media, but sf a complete fluid block is present, 
oxvften or air injected in the lumbar region at the time of the spinal 


In a general uay, spina! cord tumors may be divided into four mam 
categories (1) the benign, extramedullary growths (neurofibromas 
and meningiomas), (2) tbe intramedullary tumors (chiefly ependy- 
mamas and various types of glioma), (3) extradural and (4) metas 
title growths 

This paper is concerned only wiUi the extramedullary spinal cord 
tumors Ihey should be considered individually according to the 
icgion of the cord in which they occur, namely cerxical, thoracic or 
lumbar, ss their s>inptomalology is fairly consistent and significant 
for the region involved 

Since November 1, 1932, when Uio neurosurgical service was estab 
fished at the Lahcy Cfiiiic, Uicre have been i-12 spinal cord tumors 
venfied at operation or at autopsy Of this number. 53 or 375 per 
cent have been benign, extramedullary growths, either neurofibromas 
or meningiomas From this group examples have been selected at 
random to illustrate the symptomatology seen at various levels of 
Uie spinal cord 

I Cervical Region 

One of the early complaints of patients mth tumors in this region 
IS that of pain in the neck, shoulder, arm or hand, together with pares 
tliesiaS of the arm or hand These pains arc often diagnosed as due to 
a bursitis or ncuntis and tbe pabents arc given local treatment for 
such a cofl<htion Later the pain may iniohe the opposite side as 
well and there may be awkwardness or weakness of one hand or arm 
Later still symptoms of cord compression are noticed, usually an in 
creasing weakness or sbflncss of the legs, vvith dragging of one leg 
01 heaviness of the legs in walking and subsequently Joss of sensabon 
la the lower body and limbs, difficulty in voiding and increasmg 

^^Two fau^y charactenstic examples of extramedullary cervical tumors 
may be cited. 
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Case 1 — K M , a vi’oman 52 jcais of age, was referred by Dr J M Murphy 
of Brockton, Massachusetts, on June 9, 1941 The family and past histones were 
irreleianL Her chief complaints were 


4 Jis ’ 

5 "PncUing m the left hand for two months " 

Present Illness For two years the patient had had a tlirobbing pain in the 
left shoulder region, brought on especiafly by motion Tins pain had been rcliescd 



perahire 


to some extent by medication until fi'e montla before licr admission to the hos- 
pital at vsluch tunc pam appeared m the nght shoulder foUoAimg a severe cold. 
Her teeth were removed w-illiout relief of tlie pain. Roentgenograms of tlie shoul- 
ders were negative but baking and massage gave some tehef Two montlis be- 
fore admission she began to have a burning sensation in the nght leg. and about 
the same tunc she noted a pnckling scnsalton ui Uie left liand The left hand and 
rrm gradually became weak, and duimg tlic month before admission the right 
hand had boo'me ‘pnoklj " Couglung caused citnme pain in boUi of her shoul- 
ders, She liad been unable to woik for two weeks because of tlie clumsiness and 
w-rakniss of the left land and ann 

Ncuro/ogic cxumJrwrion discloss'd marked w eakness and alroph) of the muscles 
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of the left hand and forearm together with wealaiess of the left leg The left 
leg was likewise clumsy and ataxic. Hiere was loss of sensatiOQ to all modahoes 
over the nght side of the body up to the ibuith thoraac level, and the first thoracic 
dermatome on the left also showed loss of sensabon (Fig 207] On one occasion 
the deep refiexes at both elbows were absent but subsequent to a lumbar punc 
ture they became h>-peractne. The knee and ankle jerks were hkewise hjper 
acb\e with a questionable Babinski on the left. Lumbar puncture showed no 
block but the flmd had a total protem of 156 mg per cent A hpiodol injection 
indicated the lower limit of a lesion at the level of the seventh cervical vertebra 
(Fig 208) 



Fig 208 —Case 1 noentgraogram of spine after injection of Lpiodols Filling 
defect demonstrating lower border of tumor at the level of the seventh cervical 
vf^tebra (arrow) 


Operation On June 13 1941 a laminectomy of the fourth to the seventh 
cervical vertebrae was performed An encapsulated tumor was disclosed on the 
left side and almost wholly underneath the cord at the suth cervical segment 
(Fig 209) The cord was compressed to about half its normal size The size of 
the tumor was first reduced by remonng some of its contents after incising the 
capsule and then the entire growth could be carefully dehvered and ezcued. 
The tumor was attached \& the svsA rxsvical rovA, and iSns r«A -was liteia 


The''^olosiC diagnosis of the growth vi-as a penneural fibroma 
Tv» made an uneventful cnnvakscciice She reported in January 1942 

thatAe irre^^ed to her usual work but that her fc/t hand was stiU sightly 
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«calc. In December 1942 (one and one half years poslopcratively) she returned 
for a cheeJ. up examination At that tune the left hand was very sligliUy wea 
bo sensory disturbances could be made out Her reflexes were nonnal throughout 

Comment -This w oman presented a \ ery typical story of root pams 
together with local nerve involvement but without marked general 
signs of cord compression The one feature calling for comment is the 
technical one concerned with the operation When a tumor of con 
sidcrable size (as tins one was) lies underneath the cord, especially 
m the cervical region it is of utmost jmpoitance not to contuse 
the cord in any manipulations necessary to remove the growth This 
means that the tumor cannot be “dehvered” m tlie usual way by tilting 



d out from its position under the cord because m so doing the cord 
miglit be irretrievably injured and complete paralysis result For tins 
icason It is better first to remove the contents of the tumor capsule 
sufficient!) so that the rcmainmg portion may llien be drawai out 
witliout further compressing the cord In this way complete cvtiriu 
tion of the growUi is accomplished 
\ second instance of cxtranicduUarv cervical tumor with a some- 
"hal different story is tlic follow mg 

Case 2,— U C a nian 59 >can of age was referred by Dr 'N D Sco%rlle 
ul Hartford. Connecticut on September 29 I9o9 Tie patients duef complaints 
were 



1 Pam ID the left arm, $hou]dcr and chest— £ve years 

2 Difficulty m coutiollmg left leg— one year 

3 Progressive numbness la feet— one year 

4 Siiells of terror at night— one to two years 

Present Illness The patient had had a dull a<dung pain along the inner border 
(ulnar) of the left arm, under the left shoulder and in the left clavicular region 
most of the tune during the five yean previous to hrs admission. 

This pam was aggravated when he was bred. It disappeared u,hen he lay 
donn and rclurncd tihen he stood up The pain had become extremely severe 
dunng the three vveeLs previous to his admission 
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About one year previously be noted that be had sbght difficulty id controlhng 
the movement of his left leg and that bis left foot began to drag Tbese symp- 
toms )iad become worse dunng the three months before his admission and his 
right leg had become similarly involved 

A rather unusual symptom was the sensaboa o{ terror at night precipitated 
he believed, by a sense of choking or bghtness in his neck or in the abdomen 
He had become consbpated and was obliged to use cathartics regularly 

S'eurologic examinatton disclosed generalized weakness and spasticity of both 
1 with all deep reflexes exaggerated bilateially at the elbows knees and ankles 
^ bdominal reflexes were absent and plantar stimulation produced donal 
a *oo of ihe gieat toe on both sides Both legs showed marled ataxia in the 

heel to shin tots absent bilaterally over the legs and trunk up to 

Scnsfltion. ram sei*»“ 
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lie level of the eighth cervical dermatome Vibratory sense was absent on the 
nglt side only up to the same level (Fig 210) 

At the tune of admission the patient had completo urinary retenbon 
A spinal fluid examination had been made at another hospital pnor to the 
patients coming to Boston This disclosed xantlmchromic fluid with a total pro 
Icia content of 969 mg per cent There was a complete subarachnoid block 
Lipiodol 1 ad been injected mto the lumbar canal and showed complete arrest at 
the leiel of the seventh cemcal vertebra Following the lumbar puncture and the 
incction of hpiodol the patient had developed unnary retention together with 
aa increase in tl e weakness and numbness of his legs 
Operation, September 30 1939 A laminectomy from the fifth cervical to the 
Ent thoracic vertebrae mclusive was earned out An encapsulated extramedullary 
tumor Was found on the left side comprrssmg the cord downward and to the 
rigl t The growth was removed intact after dividmg the nerve root at its upper 
pole to which it was attached and from which it had ansen 

Tie patient made an uneventful convalescence and began to void sponta 
ncously after three dajs 

FoUoio-up report January 17 1941 (one year and three months postopera- 
h ely) The patient stated by letter that be was well and workmg at his usual 
occupation. 

Conimcnf — Two interesting feilures are brought out m Uie story 
of tills patient First, tliere is the unusual history tliat pain disap 
pcared when lying down and returned when he stood up This is 
exactly the reverse of what transpires with most patients having spinal 
wrd tumors and is more characteristic of a ruptured intervertebral 
disk 

The second point is tlic aggravation of the symptoms of cord com 
picssion alter spinal puncture Althougli the latter is a necessary pro 
fcdure in most mslances of spinal cord tumor, nevertheless its pos 
siblc danger should be appreciated and it should be performed as a 
mle only when a laminectomy for the removal of tlie tumor can be 
instituted promptly Such an arrangement had been made in tins 
instance for the immediate transfer of llie patient to Boston 

-• Thoracic Hcgion 

Extramedullary tumors tlirougliout this area tend to produce root 
pains according to the level involved If the growah is in the upper 
d oracic region pain is likely to occur in the chest simulating carthac 
pam or there may be pain m the shoulder or scapular region which 
2t first may be taken for arthritis or bursitis In the low er thoracic area 
abdonimal pam may present difficulty in the differential diagnosis 
from acute intra abdominal conditions or there may be pains m the 
hgs simulating tabes or circulatory disorders \gam Uie first symptoms 
may be insidious numbness of the legs with very gradually increasing 
w cakness of the legs sucli as is seen in di gtncrativ e lesions of the cord. 
In gincral root pains are sonievvlut more cliaractcnslic of the neuro- 
fibromas m contradistinction to the nuningiomas as brought out by 
the following case reports. ^ 



540 


CU.BEKT IIOIUUX 


1 Fam m Uip left ann shoulder and chest— £ve }ears 

2 Difficulty m cootroUing k/t leg— one year 

3 Progressive nutnbaess m /ee(— one year 

4 Spells of terror at ruglit-one to ttvo years 

Fresent Illness The patient had had a dull aching pain along the inner border 
(ulnar) of the left arm, under the left shoulder and in the left clancular region 
most of the tune during the fiie years previous to his admusion 

This pain was aggravated when he was tired /( disappeared when he lay 
down and returned when he stood up The pain had become extremely severe 
during U e three wcels previous to his admissioo 



1-ig 210— Case 2 Chart showing loss of pam and vibratory sensation 


About one year previously be noted that he had slight difficulty m controlling 
the movement of his lift leg and tiat his left foot began to drag These symp 
toms had become worse dunog (he (hree months before his admission and his 
ngl t leg had become similarly involted 

A rather unusual symptom was (he sensation of terror at night, precipitated 
he beheved, by a sense of choking or tightness in his neck or in the abdomen 
He bad become constipated and wm oUig^ to use cathartics regubrly 

heurofogic etemination disclosed gcnetalucd weakness and spasticity of both 
1 with all deep reflexes exaggerated bibteraily at the elbovvs knees and ankles 
I , _ .1 r„flp>es were absent and plantar slimulapoo produced dona) 
«“ >”* " ■>” 

'"smite"'?™ se-siUO” •!«»■ bJMallr enr th, kp .od tmt op to 
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Oie fourth thoracic vertebrae inclusive A soiall encapsulated tumor I>ing on tfie 
nght side of the cord was disclosed aod renxned intact Since il was adherent 



fg 212 -Case 3 Roentgenogram of spine after lumbar lipiodol miection 
Mwwing filling defect at lower bo^er of tumor (arrow) opposite the tliird tbor 
»ac 'ertebra. 



^g- 211-Case 1 Photograph of tumor removed at operauoa. Dural atUchment 
(arrow) removed With tumor 

the dura, a portion of the latter was tratoved id order to be 
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Case 3— P L a mao of 44 was refened by Dr H Magendantz and was 
admitted to the New England Deaconess Hosp tal on July 28 1938 co nplaming 
chieSy of pain in the right chest for one year 

Jlutory The patients pain had been of sudden onset about a year previous 
to admiss on, occurring in tl e nghi chest anH shoulder There had been some 
improvement in the onginal severe pain but it gradually settled under the right 
nipple and was aggravated by sneezing and cougtung A sudden turn would piO' 
duce pain shooting into the front of tl e nght cl est In add tion to the pain 
during the two months previous to admissioa there bad been a gradual progres- 
sive weakness and numbness of both legs 



Seurologic examinattm disclosed general weakness of both legs and hypes 
thes a to all forms of sensation below the level of the third thoracic dermatome 
(Fig 211) Light touch and pam were most disturbed between the third and 
sixth dermatomes Vibratory sense was decreased over the left ankle Stereognos- 
tic and position sense were normal throughout 

The deep reflexes were overacbve and equal at both knees and both ankles 
and Babmskis sign was pos tive bilaterally The abdominal and cremasteric re- 
flexes were absent on both side* 

A bpiodol injection had been performed ebewhere and demonstrated a cup- 
shap^ defect but not a complete block at the level of the third thoracic ver 
tebra (Fig 212) . 

Qpetatuyn was performed on Jvdy 30 1938 a laminectomy of the second to 
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the fourth thoracic \crtcbrae inclusive A small encapsulated tumor I>ing on tlic 
nght side of Uie cord was disclosed and removed intact Since it was adherent 



fi£ 212 -Case 3 Roentgenogram of spine after lumbar lipiodol in)cction 
snowing filling defect at lower border of tumor (arrow) opposite Uie third thor 
aac vertebra 



Fig 213 -Case 3 Photograph of tumor removed at operation Dural attachment 
(arrow) removed with tumor 
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□ca and waj ducWgcd oa Augus 
rofibroma and not a meningioma 


In contrast to the pre\ious case in which root pains were an earlj 
and persistent clinical feature, the following case of a menangiom 
at approximately the same cord level maj be cited 

Case 4— It F A woman of 43 was referred by Dr J C \fcAdatns and wa 
admitted to tlie Now England Deaconess Hospital on July 16 l£i34 

IlUtory —Foux mortfis piexious to admission tlie patient had £jst nobced tha 
her nght leg and foot were geUing weak and that both legs felt mcreasmgl; 



fvg 214 —Case 4 Chart showing sensory loss to all modalities up to the fifth 
tboiacic dermatome 


numb In addiuon to the numbness there nas a "crauling sensabon" m her legs 
below the knees These s>mptonv» persisted and within two to three weeks befoie 
her admission the left leg also became weak and she noted that the numbness 
\o. het legs had spread upward to the upper part of 1 er chest She was unable 
to waOt during the before coming into the hospital and she had had 

some “buitung paifl" m *he lower bade and the nght hip She had likewise 

become increasingly constipated i i w i 

Neuro/oeic rtaminetic" -Both legs were extremely weak m all muscle groups 
j u i.,c mirled sensory Joss tif all modalities up to the fifth thoracic demia 
t m^Fig 214) Vibratory sense was present but diminished All the deep 
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KfieA« Here ocrartue anJ equal ilmouglrout at eJlwMj Xnocs and anlJ« anJ 
pLintar stimuUlion produced donal flcuon of ll>e toes on both sides Tlie abdomi 
nal reBcxcs ^^e^c inactnc on t) c nght and left 

Lumbar puncture dctnonslratcd a complete subarachnoid fiind block Tlie total 
protein content of the spjna] fluid uos not JcUnnincd duo to an insulhcicnt quan 
tity of fluid 

A cisternal iniection of bpiodol was earned out on July 18 1931 and tlie 
subsequent roentgenograms showed a Siting deftet at tho Icscl of tlie third tho 



Fig 215 —Case 4 Hoentgecogiam of spwve after cisternal Upiodol mjection. 
Fi^g defect Outlines the tumor (arrow) at the level of the third thoraac vei 
tebra 


racic vertebra The shape of this defect suggested an extramedullary tumor 
(Fig 215) 

Operation -'On tlie same day that the lipiodol injection had been made a 
bininectomy of tl e first to the Wtb tlioraac vertebrae was performed An extra 
medullary tumor adl erenl to the dura on the left side, was disclosed at Uie level 
indicated by die filling defect (F>g 2l6) The tumor was removed intact, includ 
mg Its dural attachmenC One sensory root was divided as it was adherent to 
tlie growth 

The patliologic diagnosis was a meningioma The patient made an excellent 
recovery and Was discharged tunetecn days poslopcraLvely 
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FoUow-up report— Oa No\eciber 3, 1934, the patient reported for a check up 
examiaatwo. She uar in erceUent ceodiliOa and had regained oeady all her for 
mer strength and sensation She had an occasional slight pain u the back. 

Cominenf— The 2 cases just cited had extramedullary tumors in- 
\oI\ing the cord at approximately the same level In the former, root 
pains throughout the chest and shoulder were a prominent feature 
m the history and the growth was a neurofibroma In the latter, a 
meningioma, pain vsas conspeuous by its absence, whereas a gradually 



increasing motor and sensory paral>5is which became almost complete 
was the outstanding feature This is not necessarily charactensbc 
of the two t)pes of tumor but is at least suggestive 
An example of a low thoracic tumor nixy be given briefly m order 
to brmg out certain features causing confusion between tlie correct 
diagnoses and ultra abdominal disease 


Case S — H S , a >oung woman 20 veais of age was admitted lo the New 

, , . Hnsnital on November 18 1933 

Ecg^ Dapbst Hosp ^ mtenmttenl pain m the upper abdo 

^^ra^Uag W die back, and although this pain was brought oa by sudden 
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tuniing sneezing and coughing nc\crlhclcs$ she was treated for a gastrointestinal 
disorder and 11*35 seen by a general surgeoa \ntb a riucslion of appendicitis She 
bd had difficulty with her bowels, requmng daily cathartics A few months 
before admission she had cipcncnccd numbness and coldness of the feel and her 
tght leg had become progressis cly ueai 

Neurologic cicmiiuitJon disclos^ sliglit atrophy of the riglit thigh and lower 
leg together with weaVness of tlie right leg in all muscle groups There was 
lessened sensation to all modahtics over tlie anteromedial aspects of both thighs, 
taore especially the right The deep reflexes were cxaggiraled and c<iuil at both 
bees and both anVIes, with an unsustaincd ankle clonus on the right Dabmskis 



F‘S 217 —Case 5 Drawing of tumor as seen at opeiation Sketch at right shows 
marked compression of the dorsal surface of the cord after tumor removal 

sign was positive on both sides Lumbar puncture yielded xanthochromic fluid but 
a complete subarachnoid block could not be demonstrated 

Lipiodol was injected into tl e cisterna magna since the exact level of thespmal 
lesion was not apparent from the other neurologic data There was complete 
inest of the bpiodol at the level of the ninth thoracic vertebra 

Operafion, November 22 1933 On this date a laminectomy of the seventh to 
eleventh thoracic vertebrae wns peiformed A rounded extramedullary tumor 
was disclosed at the level mdiealed by the hpiodol injection and this tumor was 
completely removed intact (Fig 217) It was a smooth almost spherical growth 
Ifig 218) The palliolopcal report of the tissue showed that it was a neuro- 
fibroma. 
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The patient made an excellent xectnery and wax discharged on the twentieth 
postoperative day 

FoUow-up report, October 27, 1936 Three years after operation the patient 
wrote that she was {lerfectly well 

Comment — Tlie one point to be emphasized in connection with this 
patient is the situation and character of the pain which for several 
jears was supposed to he due to some mtra abdominal condition 
Sufficient attention was not paid to the fact that her pain was brought 
on by the usual sbmuli which aggrasate root pains, namely sneezing 



Fig 218— Case 5 Photograph of the tumor removed at operation (natural size) 

coughing or other t)'pes of straining which raise the inlraspuial pres 
sure It was not until numbness and weakness of her legs was com 
plained of that the correct diagnosis was made by neurologic inves 
bgation 

3 Lumbar Region (Cauda Equina) 

Tumors mvoKmg the cauda equina as might be supposed, are 
prone to simulate a vancty of conditions causing low back pain pelvic 
pain and pam down the legs such as may be produced by a ruptured 
intervertebral ffisL The pam is likely to be of long duration, some- 
times several jears and patients are not infrequently treated without 
relief for a considerable penod before the real diagnosis is disclosed 
R cause of the facts just mentioned pabents with low back and sciatic 
pam should almost alssajs hate a careful neurologic erammation and 
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m many instances lumbar puncture studies if relief by ordinary sim- 
ple measures is not promptly secured 
Two characteristic examples of tumors in this area may be cited 
bnefl) 

Case 6—E. A. S , a woman physician 60 jeats of agCi was admitted to tlie 
Nei? England Baptist Hospital on May 29, 1933 
History For many years, i e , since 1920, the patient had had penods of low 
bad. pain, and a year and a half before adm^ion she had begun to have pain 
erteaing down both thiglis, especially on the nght side At that time a diagnosis 



^‘S 219— Case 6 Chart showing partial loss of pain sensaUon o\er fourth and 
fifth sacral segments 


abnormal sacro-iliac mechanistn aitlmtis and traumatic sciatic neuritis'* had 
made and she was treated con5ersali\ely Her pain became extremely 
*«'ere about one month before admissioa, and five days before conung to Boston 
‘he was confined to bed with exciucMbiig pain down the nght leg She was 
brought to the hospital in an ambulance Orthopedic manipulation and a procaine 
‘DJccUon into the nght sciatic nerse as an emergency measure gase no rehef 
Exrumnotion She was tlien seoi in consultation and the following posiUse 
features were made out 

1 Tenderness os'er the lumbosaml junction. 

2. Hypesthcsia to pm pnek oxer the fourth and fifth sacral dermatomes 
trig 219) 
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3 Absent anble jerks on both sides 

There was no muscular atrophy or ttcalcness of the legs her knee jerks «ere 
e^ual and active and the plantar responses were nonnak 

Lumbar puncture on May 31 1933 disclosed deeply rantbochronuc Quid and 
apparently a complete subarachncnd fluid block The total protein was not re- 
corded On June 3 l£)33i a hptodol injecboa was made into the cisteroa masns 
and a tumor at the lestl of the fourth lumbar vertebra was outlined 

Operation. On June 6 1933 a himlnr lanuoeitoiny was earned out and a 
rounded encapsulated tumor attached to one strand of the cauda equina 
completely removed At the tinje it was dragnosed pathologically as a meningi 
oma but was probably a nruioBbroma (Fig 220) The patient made a rclaii'ely 
good convalescence aside from a inild bbdder upset with tenesmus She was 
discharged greatly improved and witliout her previous pam on J me 26 1^33 
FoHouJ up report on February S, 1931 stated that she was quite well escept 
for a little low backache 

CoPuTienf —The roentgenograms of this patient have been destroyed 
since the hospital does not have sulHcjent room to store them for more 
tJian a few jears but Uie 6)ling defect with bpiodol was similar to 
those illustrated m some of tlic previous cases 


t 



Fig 220— Case 6 Fliotograpb of the tumor temoved at operation (four fifths 
natural sue) 


Tins patient «as seen in t/ie da>s previous to the spread of iiifor 
mation concenung ruptured iDlcrvertebral disks but Jier symptoms 
simulated such a lesion and if such a patient were seen today a neufo 
logic consultation togetlier with a lumbar puncture would almost cer 
tainly have been earned out at ^ much earlier stage of her illness 
It IS highly piobable too that jm oxygen spinogram outlining the 
lumbar region would now be utilized instead of the hpiodol injection 
into the cistenia thus sparing Iho patient this added procedure 


Case 7—1 MeV a wotnao of 41 was admnted to the Jvew England Dea 
coness Hospital on August 7 1940 

llistofU The patent had ccnnplamed of paio m the back and m the left luP 
since February She also bad paur to some eirtent down both legs paitifu 

larlv the left. Because of thw pain she had been subjected else vlere to an opera 
tujn for a supposed hernia after iracUon applied to the left leg had given no 
relief She was then put into a plaster cast tor »x weeks There was some sight 
relief following Hus procedure, but her paw recurred and increased m seventy 



L.\Tn.\MlJ)ULUWl\ STINAI. COIU) tumohs 


551 


so thit she \^as unable to get about without considerable pam csen though she 
look medication rrgubrl) She Iiad been unable to sit in a chair comfortably for 
o\fr a )ear 

heurobgb ciamination No loss cd strength in the legs could be made out 
nor uere there any sensory changes although particubr attention mus paid to the 
lumbar and sacral areas Straight leg raising was positive on the left The knee 
iEtVs Mcie nomial, but the right ankle jerk was dwniiushcd although both were 
present 

Lumbar puncture yielded shgbtly lantliochromic fluid with a partial block 
and a total protein of 000 mg per cent This puncture was repeated, and on llie 
second occasion no block could be demonsliatcd and the total protein was 67 
mg per cent 

An ox>gcn spinogram was earned out and the rounded shadow of a presumed 
himor was outlined with its upper border at the level of tlie third lumbar 
vertebra (Fig 221). 



Pig 221 —Case 7 Oxygen spinogram showing rounded tumor shadow (arrow) 
at the third lumbar level 

Operation, August 9 1040 On this date a lumbar laminectomy was per- 
formed and an encapsulated tumor attached to one strand of the cauda equina 
"as removed 

The pariiologic examination of the growth showed it to be a neurofibroma. 

The patient made a good recovery from the operation and was discharged on 
August 27 1940 At tliat tintc her pam had itot hesa coai^telf reAeved, but 
"as considerably better 

FoJlou! up report, November 25, 1940 The patient still had a certain amount 
of pam, especially when sitting but on the whole was doing very well and was 
largely relieved 

Comment —It is to be noted that from the purely neurologic stand- 
point there was extremely htlle to be made out m this patients ex- 
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amination, there being no motor loss or sensory change la the lower 
extremities The slightly (Itmuuslied nght ankle )erk and the positixe 
straight leg raising test on the left indicated a lumbar lesion, but the 
discrepancy in sides was confusing The diagnosis, therefore, could 
be made only ou the basis of the lumbar puncture and the mote exact 
location of the lesion vvas disclo&ed by the spinogram The outline 
of the tumor against oxygen does not always come out clearly when 
leproduced, but is shown perfectly in the roentgenograms themselves 

GENERAL DISCUSSION 

As will be seen by the foregoing case reports, extramedullary spinal 
cord tumors characteristically produce two varieties of symptoms, 
namely, those due to local compression of the spinal nerve roots at 
the level of the growth, and later those due to pressure upon the spinal 
cord Itself In the early stages, before the advent of spinal cord com- 
pression, the various types of pam resulting from involvement of one or 
more nerve roots may simulate a variety of conditions from which a 
differential diagnosis must be made In the cervical region some of the 
more usual conditions requiring differential study are cervical nb 
(scalenus syndrome), ruptured cervical disks, bursitis, brachial ncu 
ntis, cardiac lesions and cervical arthritis Tumors involving thoracic 
nerve roots may also produce pam which is suggestive of cardiac dis- 
turbances as well as acute abdominal conditions such as gallbladder 
and Jadney colic or appendicitis When the strands of the cauda 
equina aie compressed by a tumor, the resulting pain is often in the 
sciatic distribution, and therefore may be mistaken for a ruptured 
intervertebral disk, pelvic himor compressing the sciatic nerve, sac 
roiliac disease or some fomi of neuritis 
In most patients with these conflicting s>mptomv the differenttal 
diagnostic features will eUher be quite obvious or not difBcult to 
ascertain When there is uncertainty, a careful chronological history 
combined with an equally careful neurologic examination will almost 
always gve a cluO to the central nervouv system origin of the pain or 
other symptoms Unless a definite diagnosis can be made not only 
of the nature of the spinal le$]on but also of its exact site, the next step 
would be roentgenograms of the spine to see if any bony erosion were 
present If the roentgenograms prove to be negative as is often the 
case, a lumbar puncture should then be earned out particularly with 
tlie idea of establishing the existence or nonexistence of a subarachnoid 
fluid block, together wifli a determination of the total protein con 
tents of the spinal fluid, the latter being almost invariably considerably 
elevated lO the presence of a spinal tumor When there is a complete 
block the fluid is xantbochronuc and the total protein may run as high 
as 1000 to 4000 mg per IlW cc, but usually it is far lower than this 
Since the exact level of a spmal cord tumor cannot always be de 
temiined by the history and neurologic examination it is often neces- 
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sary (or adMsablc for more accurate localmtion) to introduce some 
fonii of contrast medium into the spinal subaracliiioid space so tliat 

' r bor 

rcparc 

for tills and cany out the ntccssarj injection at the same time that 
tJie diagnostic lumbar puncture is perfonned in order to spare the 
patients a second proccduic of tins kind Tins is al\M>s possible with 
the helpful cooperation of the x ray department If a complete block 
exists we prefer to use oxygen or air for contrast since eiUitr of tlieso 
shoss a perfectly adequate usually somewhat rounded defect in the 
column at tlic lex el of the tumor and furtlicrmorc these gases arc 
quickly absorbed w licreas pantopaque or lipiodol hax e to be remox ed 
andrenioxal ma> not alxxajs be complete tlius leaving a foreign sub 
stance xxithm the spinal canal 

ft maj lie said once more as stated m connection xxith Case 7 that 


Lumbar puncture as a diagnostic measure in spinal cord tumors has 
hcen criticized on tlie basis ifnt at times symptoms and signs of 
stnous cord compresson xxiU follow its performance This is unques 
bonably true and for this reason \xe believe Uiat such punctures 
should be done only when facilities as to hospital and surgeon arc 
bailable for an immediate lammecloroy should tins prove necessary 
h t$ hardly necessary to add that contrast media are indicated only 
"hen the exact location of tlie tumor cannot be ascertained by other 
means 

Treatment -Tlie only treatment for extramedullary spinal cord 
tumors is complete lemoval Tliis can be accomplished in practically 
every case the exceptions being the occasional extensive giant cell 
tumors of the cauda equina and certain instances of meningiomas 
mvolving the upper cervical cord as well as the region of the medulla 
i^nd the lower group of craniil nerves Even tliese at times can be 
rtmoved completely or so radically that many jears of perfectly nor 
mal cvistence ensue 

Mortalilj — Lainmcctcmiy for tlie complete removal of cxCrarneduI 
f ry spinal cord tumors is an operation which should carry a minimal 
■■isk Among the 53 patients with this type of lesion in tlie records 
uf the Lahcy Clinic since November 1 1932 there has been one 
operative death * a moitahty of 1 8 per cent 

* Death from any cau5e after c^>eratJOD whUe pahentj are iUU ut the hospi 
Uu u cons dered an operative death 
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an ^ lur inis reason that they assume considerable 

clinical importance Thf hr n» ' 


I ^ ^ii>stcian anil it is important that the potential 

clanger of the lesion be lecognized af a time when tiie possibiLty oi 

rogenic“* although they are 
— an of the ncruon * 

Tumors ansing from a peripheral nerve may occur any’where along 
il5 course from the point of exit at the intervertebral foramen to the 
terminal ramiCcations m Ute slon S>'nipioms will vary with the laca 
tion, size and rate of rrosvih At »u • '*« i 


X.U ui tS 

m me neurofibromatosis of von RccUinghausens 
disease uhero in its multiple fonnr it has been described as mol 
luscum fibrosum," “cutaaeous neurobbronia ” “elephantiasis neuroma 
losis" and io foith The subcutaneous legion may be mistaken for a 
bpoma fibroma ganglion cyst hernia wen and lymph node In die 
deeper tissues the lesion will be recognized only when if becomes 
visible, palpable or painful It ts uncoinmon for these tumors to 
produce objective motor or sensory disturbances 
i\of all of the neurogenic tumors are true neoplasms The traumatic 
neuroma that forms after infury or interruption of the nerve is repara 
pve rather tlian neoplastic and the t>pical lesions of von Reckling 
hausens disease are considered to be secondary to a generalized 
genetic defect m the nervous s}&iem rather than to neoplasia It is 
unporiant, however to note that true neoplastic change may fre 
auenlly be superimposed od the lesrorts of von Recklinghausen s 
disease* * * ” 


^otraTpervous system ' They are not tamon of the penpheral nerve and wiU n 
be cons.aered m this discussion 
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One of the principal obstacles lo the establishment of rational 
standards for the treatment of the neurogenic tumors is tlie apparent 
confusion existing m Uieir patholopc classification and nomenclature 

Essentially, these tumors must be dematives of tlic cells which 
maU up the penpheral nerve Distal to its exit from the spinal canal 
the nerve consists of axons of Uie motor, sensory and sympathetic 
neurons plus the various sheath tissues The primary sheath for each 
axon IS the Schwann cell tube Schwann cells are ectodermal m 
ongin, arising from the neural crest and migrating distally to form 
tubes for the axons as tlie nerve develops* The remaining sheath 
structure of the nerve is modified fibroblastic connective tissue, and 
Mnsists from vvTthin outward of the cndoneurium which surrounds 
and supports the Schwann cell tube, the penneunum which surrounds 
each of the intenor bundles of nerve fibers, and the cpineunum which 
invests the cnbre nerve trunV Tims there are two cell types from 
which neoplasms of the peripheral nerve may arise— the ectodermal 
Schwann cell, and the mesodermal sheath fibroblast Both cells are 
sheath constituents so Uiat their tumors may be grouped as tumors of 
the nerve sheath Tlicre is considerable disagreement over which of 
“lese cell types is the source of the typical tumors of peripheral 
nerves If it could be established that tlie malignant tumors are de- 
nied from one cell t)'pe and not from the otlier, then microscopic 
^erentiation as to the origin would be of great clinical importance 
No such segregation has been possible, however, and the essential 
problem remains the differcntiabon of the potenbally and frankly 
malignant tumors from those that are benign 

In order to clarify tlie clinical concephon of tliese tumors they 
may be divided into the following groups 

1 Neuroma 

2 NeuroEbroma 
a Cutaneous 

b Diffuse— von ReeVlinghausens disease 

3 FaLsaded nerve sheath tumor 

4 Nonpalisaded nerve sheath tumor 

5 Neurogenic sarcoma 

The Neuroma.— Tins is not a neoplasm but rather represents an 
attempt at repair and regeneration following injury Axis cyhnders and 
sheath bssues all parbcipate m a proliferahve reacbon Microscopic 
sections show bundles of axis cylinders in parallel arrangement sur- 
rounded by dense irregular fibrous bssue The picture is seen most 
typically in the amputabon’ neuroma following nerve interrupbon. 

Tile Neurofibroma.— Lesions of this type are among the most com 
mon tumors and can be found in some form on nearly every pabent 
examined They usually occur as soft nodules in the skin and are fre- 
quently excised for cosmebc reasons The lesion is cliaractenzed by 
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a localized marked increase in fibrous tissue and collagen with a 
tangled proliferation of wavy parallel fibnls in which enmeshed or 
wandenng axis cylinders can be found Many of these tumors undergo 
a jelly like hyaline degeneration They can nonnally be excised with 
out recurrence, but within the cutaneous lesions compact areas typical 
of the pahsadcd or nonpalisaded sheath tumor may be found, and transi- 
tion from tliesc foci to actual mabgnancy sometimes occurs In a senes 
of 69 neurogenic sarcomas which we studied, approximately 10 per 
cent were cutaneous lesions These lesions should all be curable if the 
diagnosis of malignancy is made at the time of imtial excision and an 
adequate resection is carried out 

In von Recklinghausen’s disease, tlie ncurofibrotnatous changes are 
found on both superficial and deep nerves and may result m a diffuse 
thickening or in discrete nodular enlargements Ihe presence of en- 


IS significant since studies of von BecUin^iausen’s disease have shown 
that sarcoma occurs m 13 to 15 per cent of cases ’ In a senes of 
40 patients with von Reckltngliausen’s disease, studied by Ceschickter, 


the neurofibromas 

The Palisaded Sliealli Tumor.— Tins is a well defined lesion al 
though it has received many different labels— “neunlemona" (Stout), 
"penneunal fibroblastoma” (Penfield) "palisaded neunnoma" (Ce 
schickter), "neurofibroma" (Ewing) "Schwannoma” (Masson), and 
so forth It is the common tumor of the spinal nerve root and the 
acoustic nerve, and m its pure form may be considered benign ^ ** It 
IS typically a solitary rounded encapsulated tumor attached to any 
except the intracutaneous nerves The cut surface is brownish vellow. 


As the lesion develops it thsplaces the nerve bundles so that axis 
cylinders will never be found within the tumor 

Unfortunately, the pure palisaded tumor conshtufes only about one- 
third of the nonmalignant tumors of the nerve sheath ' Tlie remainder 
show varying deviaUon from the palisaded type and are probably 
intermediate m growth potential between the benign lesion and the 
sarcoma It is the atypical forms of the apparently benign sheath tumor 
* h h are cbmcally dangerous and for this reason tliey are considered 
Teparalely as to nonpataacd sheaU. h.mor 
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Tlie NonpalUadcd SliealU Tumor.— Tlie chief histologic features 
of this tumor are its lack of complete encapsulation, absence of typical 
palisades and tlie presence of areas where tlic cell nuclei seem to ha\o 
disappeared, IcaMng behind a fine reticular stroma (Fig 223). Hiese 
lesions have none of the common stigmata of malignancy, >ct Gc- 
schickter^ found that 30 per cent of tlie deeply situated tumors of this 
t)pe, ivhich he labeled "myxoid ncunnoma," recurred following rc- 
moial and over half of the recurrences were malignant and fatal 
Sheath tumors of the deep nerves tliat deviate microscopically from 
the t>pical pahsaded tumor must, therefore, be treated as potentially 



Fig 222 —palisaded none shcalh tumor The swirling patterns and parallel 
^angement of nuclei in "palisades” aie dearly shown, and are the chief chai* 
setensUcs of tins tumor 

tnalignant lesions. They should be excised widely at the original opera- 
tion and the patients must be followed closely for evidence of recur- 
rence. Recurrence in tins group of tumors is extremely serious, and 
tor this reason the practice of splitting the nerve to "shell out” such a 
lesion IS dangerous and unwise 

Neurogenic Sarcoma.— Sarcomas ansmg from the nerx e sheatli are 
probably tlic most common soft part sarcomas Tlie cellular pattern 
of these lesions will suggest the b^gn tumor more or less. dpDf'ndinfr 
upon the r. ' ’ 

(Fig 224) 

nancy wind 


■O, 
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fatal sarcoma that metastasizes widely It js probable that a large pro 
portion of these sarcomas represent malignant change in preexisting 
benign lesions® a fact which should make imperative the critical 
classification and follow up of the benign” lesions The probabihty of 
malignant change m tlie benign lesion is suggested by the histones of 
patients who seek medical advice because a superficial lesion present 
for many >ears or since cliildhood “begins to grow” and on excision 
proves to be a neurogeme sarcoma ' In most instances sudden growth 
m a preexisting "mactive’ nodule will be indicative of malignant 



Fig 223 — NoopaLsaded nerve sheath tumor The lack of unifonnity in oigani 
zatioa and hssue pattern in this tumor is marked m compansoo with the lesion 
shown m Figure 123 . Other areas of this tumor show some swirling and palisade 
formatiOD which identify it as a nerve sheath densative but the loose myxoid" 
structure shown abase is the donunant charactensbc of this lesion 

change The actual transition to malignancy can occasionally be fol 
lowed m the successive recurrences of an imtially “bemgn” lesion that 
progresses to clinical and microscopic frank malignancy as m the 
followmg case 

Case 1 —A patient aged 30 had a 'lump'’ on the extensor surface of the left 
foreann for five years pnor to the ongmal excision in 1941 The lesion recurred 
and in 1945 was b opsied Microscopic sectaons from tl e tumor m 1941 and 1943 
showed an idenPcal liemgn" sheath tomor Wiihm one year however the tumor 
had rapidly recuned and at operation m IMB proved to be neurogeme sarcoma 
Figure 224 IS a section from this lesion 
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If recurrence takes place it will be cMdent in Uic majority of cases 
within a j car following Uie jiriroaiy CACision, and Uie local recurrence 
will almost alwa>s precede distant metastasis Metastasis is typically 
to tlie lung In the presence of local recurrence the prognosis is grave, 
and for this reason it is unperatne tliat tlie diagnosis be established 
at the time of the onguial operation so tint the excision may be 
adequately radical In a large senes of sarcomas studied by Ge- 
schicktcr’ none of the deep lesions was cured except by amputation 
This indicates the difficulty of carrying out adequate local excision of 
the deep sarcoma If adequate margin m all directions cannot be ob- 



Fig 224 —Neurogenic sarcoma This is a denseJy cellular lesion witli areas 
that suggest swirling patterns of the typical sheath tumor The "benign ' lesion 
•roin which this sarcoma apparently denied was first noted in 1936 It recurred 
slowly following excision five years later (1941) but grew rapidly after biopsy 
10 1945 This section is from the excisioo done m 1946 (see Case 1 in text) 

tamed at the time of initial excision of an extremity lesion, amputabon 
IS fully jusbfied Recurrence is certom to occur following inadequate 
excision, and with recurrence, amputabon will probably be necessi- 
tated The prognosis for cure at that tune (usually xvithin one year 
of initial excision) will be greatly reduced 
Radiation therapy is not of significant value in the treatment of 
Ibese lesions’* 

Tliere is no dependable difference m the distribubon of the benign 
and malignant tumors, and scatter patterns of the two lesions are 
essentially similar ’ “ ** 
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SUIUIARY 

Tumors of the peripheral nerves deserve more serious consideration 
than they generallyreceive Recurrence of the apparently 'benign”nerve 
sheath tumor is dangerous and frequently terminates in fatal mahg 
nancy A high percentage of these lesions should be cured and it is 
qmte evident that the optimal bme for cure is with the primary exci 
sion Many failures to obtam cure are attributable to the fact that 
the diagnosis of potential or actual mali^iancy was not made at the 
time the lesion was mitially excised 
Any soft part tumor for which excision is indicated deserves im 
mediate microscopic study of a frozen section so that tlie surgeon can 
carry out an adequate primary excision 

^\e wish to express our appreciabon to Dr Shields Warren and Dr W A 
Meissner for the oppcwtimity to review the penpfaeral nerve tumors of the New 
England Deaconess Hosp tal Laboraloiy of Pathology 
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Tirnion) tumors may be divided into benign and nnlignmt types 
\ feasible and workable classification suitable to most histologic 
variations has been developed by Dr Shields Warrtn and is shown in 
Table 1 

TABLE 1 

UlSTOLOCIC Classificatiov 
(Shields Warren) 

Benign 

1 Adenoma 

a Embooial 
b Fetal 
c Siinple 

(1) Hurthle cell 
d Colloid 

2 Papillary c)»tadenoma 

a OrigmaUng from tli>TOid 
b Originating from aberrant th>rotd 

Malignant 

Group I Low or potential malignancy 

1 Adenoma with blood vessel invasion 

2 Papillary cystadeooma with blood vessel invasion 

a Ongioatiag from tlwroid 
b Onginaling from aberrant tliyroid 

Croup II Moderate jnabgnancy 

1 Fapillarv adenocarcinoma 

2 Alveolar adenocanmoiiia 

3 Hurthle cell adenocarcinoma 

Croup III High malignancy 

1 Small cell cartinomt {carcinoma simpler) 

a Compact t}pc 
b Diffuse f>pe 

2 Ciant cell carcinoma 

3 Epidermoid carcinoma 

4 Fibrosarcoma 

5 L>'mphoma 

Between the years 1926 and 1936 240 patients with inahgnant type 
vveic tieated witli i subsequent follow up of five >ears or more Tlie 
l>pes of malignant tumors encountered according to their histologic 
classification are shown in Table 2 
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It IS apparent from Table 2 dut the potentially malignant group 
represented a high percentage of the so-called mahgnant tumors of 
the thyroid gland, since 108 of 240 (45 per cent) belonged to the 
low or potentially mahgnant group Many expenenced histologists 
do not agree that lesions m Croup 1 should be considered malignant, 
and It IS true that they do not fulfill all the necessary catena, yet 
because they do invade and because they do recur locally and distally, 
they must be included until a better method of determining ibeir 
importance is estabhshed 

In papillary adenocarcinoma, a portion of (he preexisting adenoma 
may still be distinguishable and in several cases we have seen papillary 
adenocarcinoma encapsulated within a fetal adenoma These tumors 
may be divided into two classes, those with papillary projections and 
those in which only small acini along with large, irregular cell masses 
are observed The papilhferous form may be readily distinguished 
from the papillary cystadenomas by tlic occurrence of solid masses 
and clusters of tumor cells as well as by a more marked degree of 
anaplasia than occurs m cystadenoma 

TABLE 2 

Tvpis or Maucnavt Tusiohs ik 240 Caiu (lO2d'1930) 

CaM( 


Adenoma wiUi blood vessel lavasion 61 

Papillary cystadenoma 49 

Papillary adeoocaionoma C9 

Alveolar adcnocarcuunna 28 

Small cell carcinoma S9 

Cunt cell caiciDoma 11 

Sarcoma 3 


Jn the alvraJar adenocarcinoma there is a wido range of vanaLion 
In some the alveolar formation is marked and colloid containing 
particles may be present In others there is but little suggestion of 
normal th>Toid arclutccture with only shght maintenance of alveolar 
form It IS well recognized that this particular type of malignancy 
m all glands of the body is radioresistant and ddlicult to destroy 
Frequently normal tissue may be injured before this type of growth 
is destroyed 

Alveolar adenocarcinomas (Group II) of the thyroid originate 
within the substance of (be gland This is well brought out by the 
histologic classificabon of malignant tumors of the thyroid as de 
veloped by Hortman and Grant They classify their tumors accord 
ing to whether or not the mabgDancy arose from preexisting adenoma 
They, too, are of the opinion that tumors of Group I arise from pre 
existing tumors while the adenocarcinoma and the scirrhous carcinoma 
have no previously existing lesions 



AdeDOcarcioomas are firm, usually fi\ed to tlie surrounding struc 
hires, and gi\e an as>mnietric ouUme to tlie gland on palpation 
Metastases to regional l)niph nodes may be present at the tune of 
examination The amount of distorboii of tlie gland \anes with tlie 
duration of the disease and the size of the tumor Tlie pabent often 
gives a history of gradual increase m size of the growth for a period 
of montlis and occasionally >ears 

One very rare fonn of adenocaraiioina is tlie Hurthle cell type, 
being a malignant variant of Uie Hurthle cell adenoma The same 
large aadophilic cells are present in bolli, but m tlie adenocaremoma 
they are much more variable, show more mitotic figures, and form 
irregular masses and clusters of cells invading the adjacent structures 
Giant cell caremomas and sarcomas are rare but they represent a 
true histologic tj-pe Ljanphomis arising or present in the thyroid 
gland are similar m histologic appearance to tliose seen elsewhere 
la the body 

From the study of a large senes of cases it can be assumed that m 
most instances the low or potentially malignant group arise m pre- 
existing tumors of tlie Uiyroid gland, and, from our records, usually 
m single adenomas, without evidence of toxicity Smee this group 
represents 45 per cent of tlie total cases of carcinoma of the thyroid, 
tt readily follows that treatment of sm^e adenomas of the simple 
type by surgery followed by x rays is advisable It is true that the 
percentage of cures m this particular group of cases is higher than 
K seen with practically any otlier type of mabgnant disease On the 
other hand, if these tumors are allowed to remain in the neck, they 
continue to grow and eventually control is not attamablc 
The etiology of 55 per cent of tumors of the thyroid gland or of 
the more rapidly growing type of tumor is not known, but the history 
in this parhcular group of cases is usually of shorter duration than 
in those that arise from the single adenoma and the tumors more 
readily distmguishable clinically owing to their hardness, loss of 
distmct outline and fixation to sunoundmg tissue 
The occasional presence of lateral aberrant thyroid tissue and the 
frequent mabgnant degeneration seen in this tissue makes it advisable 
to discuss lateral aberrant thyroid 
In the course of embryonic development, thyroid tissue which per 
visfs outside of the thyroid gland proper is termed aberrant thyroid 
tissue Aberrant tissue may be of lateral, medial or ectopic origin It 
finds its origin m tlie ullimobr'inchial body 
The histologic appearance of this tumor is that of a papillary 
cystadenoma, usually witli blood vessel invasion Adult thyroid ele 
nients are not visualized This makes it difficult to idenUfy the bssue 
as of thyroid origin The microscopic appearance of this papilliferous 
tissue IS so charactenstic and constant, however, that whenever a 
tumor IS removed from the literal region of the neck and is diagnosed 
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as papillary cystadenoina, it is in all probability a lateral aberrant 
tb>Toid and is actually or potenbally malignanL 

SIOS AND SY3IPT01IS OF THYROID 5IAIJGNA>CY 
The clinical symptomatology and the physical signs to be noted m 
carcmoma of the th>Toid depend on the stage of disease present 
at the tune the patient is admitted for cxammation In the Group I 
potentially tnahgnant tumors the history is usually of one to three 
years’ durabon Occasionally the patient will note that within about 
a week to a month there has been a more rapid groivth of the tumor 
Not infrequently m our senes, however, the early cases of mahg 
nancy were diagnosed as only simple adenomas unless the history 
was of long durabon In the cases m Group II and Group HI there 
is usually no doubt as to mahgnancy the pabents have some evidence 
of venous compression usually with dilated neck veins, and a hard, 
fixed, infiltrating mass is found in the ncxk. Stridor may or may not 
be present, dependmg on the degree of encroachment upon the 
trachea. In the advanced cases evidence of secondary glandular in 
volvement is found at the first exaounabOD unless the lesion arises 
from aberrant thyroid tissue In these instances enlarged glands axe 
the only evidence. 

The thyroid state ishicb will most often cause the observer with 
little experience m polpatmg thyroid glands wrongly to consider the 
thyroid is thyroidibs IVhen 
d and occupied by round cell 
— .Jies such a conchboo of stony 
hardness as to resemble aiahgnancy The distinguishing diagnosbc 
pomt between thyroidibs and carcinoma of the thyroid is &at m 
mahgnancy the symmetry and contour of the gland is losb while m 
thyroidibs the symmetry of the gland remains mtacb 

One feature indicating possible mahgnant degenerabon of an ade 
noma of the thyroid which has existed for some time is a changed 
consistency from one of moderate firmness to one of mdurabon The 
two common causes of a change m consistency to one of unusual firm 
ness m an adenoma of the thyroid are the occurrence of mahgnant 
degenerabon withm the adenoma and hemorrhage into the adenoma. 
The former occurs gradually without pain and localized tenderness 
The latter occurs m a short pmod of time and is usually associated 
with pam and localized tenderness m the adenoma In a discrete 
adenoma which has existed for some tune with well defined and pal 
pable outlmes a loss of this shaiply defined demarcabon with diffusion 
of the firm tumor mass into the parenchyma of the gland should make 
one suspicious that mahgnant degenerabon has taken place inside 
the adenoma, eroding through the capsule and mvolvmg the paren 
thvma and so causing the loss of the discrete outline of the thyroid 
tumor Reacbon about a thyroid adenoma into which hemorrhage 
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lias taJ^en place may produce some degree of Gxatioa, but this is far 
less definite than is the fixation caused by malignant invasion from 
an adenoma Tendenicss following hemorrhage is an outstanding 
clinical sign The firm altadunent of the prctliyroid muscles to any 
porbon of the gland at operation >s extremely suspicious evidence of 
the probability of malignant degeneration within the adenoma 
Hoarseness due to secondary involvement of tlie recurrent laryngeal 
nerve, causing paralysis of tins nerve, is occasionally seen and is evi- 
dence of invasion 

Expenence has shown that carcinoma or malignant degeneration 
of the thyroid adenoma may tabe place m an individual of any age 
and in any sized tumor We know that youth and the sue of the 
tumor at die tune of examination should not be seriously taken mto 
considerabon m dctermming the diagnosis 
In the lateral aberrant tumor of thyroid ongm the differenbal 
diagnosis is indeed difiScult to make unless invasion of the surround- 
ing tissues has taken place They must be distinguished from all simple 
tumors of the neck The most frequent mutake which we made early 

• > clinically 

disbnguish 

• , j branchial 

belt cysts and glands secondary to tumors elsewhere m the body 
It is important to note that malignant disease of the thyroid arises 
uiftcquenUy in toxic adenoma In a ten year penod, only 7 cases of 
malignancy were found m toxic adenomas and in 4 of these 7 cases 
malignancy occurred in multiple colloid adenomatous gpiters with 
toxicity Thus, the relahvely irifrequent occurrence of malignancy in 
toxic goiter arising in adenomas is demonstrated 
The roentgenogram is of hide significance m determming the ab- 
sence or presence of mahguant disease within a tumor unless there 
IS secondary invasion into the trachea or secondary pulmonary m- 
volvement The relative frequency, however, of secondnry malignant 
involvement m the lung is so great that it is deemed necessary in all 
cases of suspected thyroid cancer to take roentgenograms of the 
trachea and chest prior to treatment 

TnERAPV 

The pnmary treatment of malignant tumors of the thyroid gland is 
surgical The low or potentially mahgnant group may be successfully 
treated by operabon alone, although tumors falling into this group 
are radiosensitive and, because of frequent recurrences in this group, 
radiabon treatment is advised foUowmg operabon 
Surgery should be earned out m all cases of thyroid tumor to re- 
move first, all of the tumor possible and second, to free the muscles 
of the neck so as to remove danger of compression of the trachea 
from edema follovving heavy radiabon In some cases when invasion 
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hai taken place to such a degree that removal and freemg of the 
th>TOid muscles is not possible a tracheotomy is advisable before 
radiation treatment is attempted Radiation treatment may be started 
as soon as the patient recovers from the opcrabve procedure without 
fear of prevenhng wound heahng 
Radiatfon Treatment —Adequate radiation treatment should be 
dehvered to the entire tumor but large fields which include con 
siderable normal tissue should be avoided to prevent compUcahons 
and late or subsequent injury of normal tissue In young patients a 
certain degree of hypertrophic change of the bones of the cervical 
spine have been noted several years after radiabon treatment 
Radiabon treatment when gnen for carcinoma of the thyroid, must 
be of a great cnougli quantity to destroy tumor tissue completely and 
in some types the lethal tumor dose has been established In some 
types such as the alveolar adenocarcinomas the tumor dosage re 
quired for destruebon is so great that it is not advisable to beat a 
largo field because of the degree of damage to the surrounding normal 
bssue The probable cause of failure in the beabnent of lesions other 
than the alveolar adenocaranoma is the fact that metastases have 
already taken place outside of the tumor bed and consequently re 
currence will take place outside the area treated InfrequenUy a 
tumor does return in a previously treated tumor h»>d when supposedly 

to be preferable 
f a using one portal 
on each side of the neck and one m the midline being careful not 
to overlap the fields and aiming the x rays so that the greater per 
centage of the radiabon will enter the tumor bed The size of the 
portal depends On the size of the original groivth and the degree of 
substcmal extension which the tumor has attained ^Ve have usually 
been able to use a 7 or 10 cm square portal on each side of the neck 
and in the midline without overlapping the fields and m this way we 
have covered the enbre tumor bed A total of 2000 r measured in air 
is given to each portal to make a total dose of 6000 r delivered to the 
skm dunng one senes of beabnent Each portal is beated daily after 
the first three beatments giving 150 r units to each making a total 
of 450 r daily If the patient is debilitated it is necessary to decrease 
the dose to 100 r to each portal daily A total of 6000 r measured in 
air gives a dose of approximately 4500 r 2 cm beneath the skin area 
which IS assumed to be the tumor bed dosage, although no direct 
measurements have been made in our cases The following factors 
are used kvp 200 imlhanipcres 20 r per minute 24 filter 1 mm 
of copper L mm of aluminum added distance 50 cm portal 1 to 
10 square cenbmeters half layer value 1 3 Treatments are earned 
out daily except Sunday unless complicabons arise 
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Complications of Radiation Trcaiment — Tlic most common com 
plicabon of radiabon treatment is radiation sickness which may bo 
easily controlled m most cases by decreasing the daily dose The most 
important complicahon follow mg radiabon treatment is ramaUon 
dermatitis a condition which is pracbcally always seen following 
doses given as oulhned If the pabents are properly reassured at e 
time the bcatment is gi\ en and told that a sore tliroat will deve op 
and that bhstenng of tlie skin will occur they may be carried along 
satisfactonly without undue worry 

We have had only 1 case of slou^ following radiabon treatment 
after operation In this case extensive removal of thyroid and normal 
bssue was attempted following intensive radiation treatment and the 
operation was further followed by implantabon of gold radon seeds 
This followed an attempt to cure in almost hopeless malignancy and 
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TABLE 3 

F Maucmancy in Tuwon) 

> 

1 

1 

Year 

Total Thyroid 
Tumors 

MabgaaDt 
Per cent 

1926 

443 

36 

1927 

501 

40 

1923 

526 

108 

1929 

655 

73 

1930 

574 

43 

1931 

504 

3 5 

1932 

495 

32 

1933 

426 

35 

1934 

495 

5 0 

1935 

433 

35 

Total 

5052 



IS one of those rare instances in which one attempts to do more tlian 
was justifiable 


small for conclusive determinabon that radiabon beatment is not 
advisable We have had many patients in Group I and Group II 
treated by radiabon alone whose disease was loo far advanced at the 
tune of admission for operabon to be earned out and who lived for 
a period of over five years One significant point brought out by 
Portmans study is that in the results of operabon alone m the cases 
in Group HI no patient lived a year following operabon while m n 
group of 41 pabents who had operabon followed by roentgen therapy 
24 lived one year 17 lived two years 14 lived tliree 11 lived four 
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and 10 patients lived five years The five year survival rate was 14 6 
per cent in the very severe type of tumor and excellent palliabve re- 
sults were obtained in more tlun half of the cases for over a year, 
years 

incidence of malignant disease 
^ ^ f , V.U 1 to year In 1928 the incidence 
was 10 8 per cent, while m 1932 it dropped to 3 2 per cent. It is most 
mterestmg, however, to note that over a ten year period from 1926 
to 1936, 1971 simple adenomas of the thyroid gland were removed. 
During this period 236 malignancies of the thyroid gland were en 
countered, to give an mcidcnce of 12 per omL 

TABLE 4 

CaucdsOua of THvnom Tkeatb> nt Simcsnr ani> Rasiatiov 
Fh-e Yeak Survival IUtz, 231 Cases 

Fetal adesoms 
PapiBary cysudenoroa 
Papillary adcDOcarciaocna 
Alveolar acIeDocarciaoma 
Small cell eoraaoma 
Cunt cell caremoma 
Fibrosarcoma 

It » equally important to realize that the frequency of mali^ant 
disease m mulbpio colloid adenomatous goiters and in toxic adenomas 
over a period of years u not significant In our group of 1782 mul 
bpie colloid adenomas removed between 1926 and 1936, only 11 cases 
of mahgnancy were encountered, to give an incidence of approximately 
0.5 per cent 

Table 4 gives the results of treatment after operabon followed by 
postoperabve x ray treatment 

This study of tliyroid cancer has been made in an attempt further 
to correlate the chiucal and histologic aspects of the disease 

Operabon followed by x ray treatment at present represents the 
best approach to treatment Badioactavc iodine will, we hope not 
only give valuable informafion regarding the disease but aid m its 
treatment 


Per ceot 

71 I 45^ of 

62 f total 

SO 

27 

22 

17 

33 



TU5I0RS OF THE T1IY3IUS 
Robert S Long and Fn.\Nk. N Allan 

Tumors of the thjmus are rarely found at postmortem examination 
and even more rarely noted m the course of clinical examination 
.. the occurrence of 41 mstances of 

' " HUS in 0,000 necropsies at the Yale 

. apparently only 5 were true 

^ ^ ^ tumors m 17.000 necropsies at the 

Bellevue Hospital Tlie files of tlie Lahey Clinic contain 6 cases of 
tli}imc tumor discovered in the course of some 300,000 clinical ex- 
aminabons, not including infants No large senes of such cases has 
beea reported and, allliough our group is small, a review of the prob- 
lems presented serves to illustrate certain points of clinical importance 

REPORT OF C^ES 

Case 1 -A 29-j ear-old man came to the cUnic on July 22 1935, with ^ical 
lympioinj and findings of severe myaslhcnia giavis which had begun only si* 
'Seels before He made a good response to treatment wth prostigmine during 
the first few days of treataient in the hospital, but on August 1 he aspirated 
some cereal while eaung breakfast Tliereafter lus condiUea rapidly became 
'•'Ofse la epite of the use of prosbgmine, ephcdiine, potassium chlonde and 
sbeue, the mj asthenic symptoms progressed A Dnnkcr respirator was employed 
Because of respiratory paralysis but death occurred on August 4 from broncho- 
pneumonia 

At necropsy the thymus was found to be enlarged, it weighed 40 gm At the 
lower pole there was a firm, well encapsulated nodule, 3 by 5 by 0 cm , tins 
'*as classified as a benign tliyoioma 

Comment— This case illustrates the association of changes in the 
^ymus with myasUiema gravis One must suspect that the tumor 
bad been present for some tune before the myasthema gravis de- 
' eloped in view of the short duraboa of the symptoms 

Reports on the mcidence of thymus tumor m myasthema show wide 
vanation, but in 127 cases reported by various authors m the past 
five years m vvhicli an cxaminabon of the thymus was made either at 
surgical explorabon or at necropsy, a tumor was foimd m approxi- 
mately one fourth (28) of the cases Tlie tumor was mabgnant m 5 
cases, m the remamder it was assumed to be benign thymoma 

Case 2 —A man 26 years of age, came to tlie cbnic on December 18, 1942, 
with severe symptoms of myasthenia gravis which had apx>eaied one month 

before On March 16 1941 he had been examined elsewhere because of "general 

malaise and faUgue " Roentgenograms ol the chest rev ealed a mass in the upper 
mediastmum which was thought to bo either an aneurysm or a lymphoma. On 
die basis of the suspicion of lymphoma, x ray treatment was given, but with no 
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effect He wai ewnined /or mltlaiy semce on September 24 19-12 and wai 
rejected becai se a roentgenogram (rf the cbest again showed tJie mass present 
in the mediastinum Jts nature was not cletennioed from fluoroscopy and x ray 
films made at the Lahey C! me it was our conclusion that he had an aneurjsrn 
rather than a tumor 

In 

gated later at another hospital On Oeoiinber 8 an operation was under 

taVen there because it was thought that the mas* oi the mediastinum might be a 
tumor of the thjTnus rattier than an aneurysm This diagnosu prosed to be correct 
and a benign lh>-«ioma was remosed TTic patient of respiratory paraijsis 
on December 12 1943 


Comment —In the previous case it was suspected that the th^rofe 
tvmor had been present for a bme before the development of myas 
ihenia gr&vis Ift this case, although the nature of the mediastinal 
growth was not recognized, the tumor was definitely known to be 
present 
sppearet 
relatrons 

a thymus tumor can scarcely be the sole cause 

Cass 8 -A 28>ye4r.oM woman came to the chmc Srptember 24 1984 com 
plauuog of loss of weight, oervousoess dyspnea palpiUbon and a poor appetite 
for about four months She had also a mass /n (he front o/ the neck 

Examioabon showed sbght enJargezneRt of the thyroid a sLght stare with 
etophthalmas dulloess to percussion and dummshed breath sounds in the tight 
nud lung field. The basal raetaboLc rate was -fdff Itoenfgcnclogie examination 
of the chest showed the greater portion of the right lung to be obscured by a 
large mass nhich apparently arose from the mediastinum and extended to the 
lateral chest wall. 

fii preparation for biopsy of the mediastinal mass gram of dJaudid was 
given There was a severe reaetton u> the form of respiratory depression and 
cyanosis 5he was pven prolonged artihaal respiration and then placed m an 
oxygen tent Death occurred three days bter and was attributed to pulmonary 
obstruction. 

At necropsy a Urge sbgbtly nodular tumor mass Vvas found extending from 
the supenor mediastinum antcnoily and laterally to the right diaphragm The 
pathologic diagnosis was malignant thymoma 


Comment — Tbis case illustrates the cousegueoces of local extcoiiQn 
of a malignant tli>moma It empbasizes the precarious condition of 
tjabeots with a tumor in this location T!ie occurrence of mild hyper 
tb^oidism was considered comcidenUl 


Case 4— A 10-y0Ar-<Id schoolboy came to tie dime on September 28 1942 
^th symptoms of a raspy cough diffioUfy in breatlung and a f«lmg of tightness 
« ihe chest, which bad appeared one weeV USoro He bad been aware of a 
nine of the lower antenor neck for about five weeks The symptoms rapidly 
swelling aggravated by exercise and exciiemenL 

became senous they were atsia 
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Pli)sical cianunation re\ealed a mass in the lower neck winch extended into 
the thorax and dullness to percussion oxer the upper antenor mid portion of the 
chest The \enous pressure in the antecubilal >ein was 300 mm of water, the 
tirculalion tune with calcium gluconate was thirteen seconds Roentgenograms of 
the chest showed a large mass in the superior mediastinum, sharply demarcated 
but with a lobulated outline, it extended &Dm the supenor mediastinum to the 
diaphragm and compressed the lower trachea 

The patient was anesthetized with sodium pentothal in preparation for a 
biopsy of the mass in the neck He had been breathing with great difficulty 


of the tumor 

At necropsy a huge, creamy yellow mass was found m the supenor medias 
taum It weighed 550 gm A fuiiow m the center divided it incompletely into 
two large lobes and smaller irregular lobules extended upward into the neck as 
far as the hyoid bhne On microscopic examination it was noted that the archi 
lecture was entirely that of the cortex of the thymus, there was no medullary 
zone The pathologic diagnosis was mabgnant thymoma 

Comment —This case is another CTampJe of a tumor of the thymus 
which caused compression of the trachea and bronchi, producing 
respiratory symptoms In this case the obstruction to the air passages 
was so senous that death ensued following the ordmanly innocuous 
anesthetization with sodium pentothal 

Case 5— A 47»year*old woman came to the cluuc on September 22, 1938 
because of nervousness, fatigue and loss of weight The symptoms had been 
present for three years Exammation showed a hard mass extending above the 
sternum Raentgeoograms showed the suprasleroal and substemal mass causing 
displacement of the trachea to the left in the lower cervacal region The basal 
metabolic rale was +2 

Operation was performed on September 24 1938 The thyroid gland was 
round to be normal The tumor mass was adherent to the surrounding structures 


Deep X ray therapy was given Three small pulmonary metastatic lesions 
shown by the roentgenogram of the chest apparently disappeared under treat 
ment, but new lesions later appeared in Ae long fields and w ere quite widespread 
by file tune the patient was last seen here on June 12 1939 After some initial 
improvement her condihon slowlv bnt steadily detenorated in spite of treatment 
She died on March 14 1940 

Commenf —This case illustrates the discovery of a thymic tumor 
on ordmary ph) sical exammation m the absence of any local symptoms 
which might indicate its presence 

Case 6 -A 22 jearold male student was found to have a mediastinal tumoi 
on a routine x ray of the chest made m anbcipabon of miLtary service He had 
no symptoms and appeared to be m good health The film showed a round 
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soft tissue density 4 cm la vertical bei^Jit and projecting 4 cm. to the left of 
the mldline in the superior medfastinuni at the level of the clavicle By fluoros* 
copy, the mass was seen to move with deglubbon and with forced respiratory 
movement. There was no displacement of the trachea or other structures 

Operabon was performed on June SO. 1943. by Dr II D Adams A finger* 
like projeebon of the thymus was found extending from the lower pole of the 
thyroid down to the arch of the aorta Only this porbon of the thymus was re- 
moved The pabent made an uneventful recovery The palhobgic diagnosis was 
hyperplasia of the thymus 

According to a report received by mail la February 1047, roentgenograms of 
the chest made in 1945 showed recurrence of the mediasbnal mass There were 
no symptoms The pabent said that he had contmued to enjoy good health 

C(?mmenf — This case illustrates the finding of an enlarged thymus 
on routine roentgenologic examination of the chest, without any local 
or other symptoms 

DIAGNOSIS • 

As illustrated by these cases, the presence of a tumor of the thymus 
may be considered when there is myasthenia gravis, and it may be 
strongly suspected when there are symptoms due to a growth in the 
supenor m^astmum It may be possible to feel the growth if it 
extends above the steraum, but roentgenologic examination is essen- 
tial for diagnosis m view of the nonnal locabon of the thymus within 
the supenor mediastinum Finally, a routine roentgenogram of the 
chest may reveal a growth m the absence of either local or general 
symptoms 

To determine the nature of a mass in this locabon by fluroscopy or 
films of the chest is not an easy matter, as indicated by the expenence 
m Case 2 A tumor of the thymus must be differentiated especially 
from substemal goiter, aneurysm, lymphoma and dermoid cyst 


PATnOLOGY 


Ewing stated that 'no group of tumors has more successfully re- 
sisted attempts at interpretation and classificabon than those of the 
thymus” For pracbcal clinical purposes, the following descnpbve 
terms have been commonly adopted m differenbabng the various 
morphologic changes in the thymus 
Hyperplasia of the thymus is said to exist when the organ is larger 
and heavier than the average It may occur at any age The hyper- 
plasbc organ continues to show grossly and microscopically the same 
features as the normal thymus The dia^osis of hyperplasia rests en- 
brely on gross charactensbes rather than on any specific microscopic 


Accordmg to Hammar, the nonnal thymus weighs from 7 to 50 gm , 
averaging 26 to 29 gm from infancy to age 20 After 20, the weight 
vanes from 2 to 52, the average varying from 21 gm m the early 
twenhes to 14 gm after the age of 53 When the weight of the thymus 
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IS compared to the weight of the body as a whole, it appears that 
there is no sudden decrease in the thymus with matunty There is 
rather a steady decrease m the relative weight of the thymus from 
045 per cent of the body weight at buth to 0 07 per cent at ages 11 
to 15, 0 04 per cent at 16 to 20, 0 03 per cent m early adult life and 
002 per cent after middle age Many illnesses cause atrophy of the 
thymus as well as otlier lymphoid bssue so that at necropsy, the 
thymus is often only one third of the average normal weight. 

Thymoma is a term mtroduced by Grandhomme in 1900 This 
should be apphed only to a new grovvth or tumor which arises from, 
or IS made up of, thymic tissue It may be classified as benign or 
malignant, depening upon either gross or microscopic changes Be- 
thymoma is an encapsulated tumor mass made up of either 


Wo/ignant thymoma is a tumor mass made up of malignant cells of 
thymic origin with evidence of invasion of Uie capsule or adjacent 
tissues and with or without distant metastasis On microscopic ex- 
i®iaation of tissue m certam cases it may be readily apparent that 
the cells are mahgnant It is usually very difficult to determme their 
exact ongm and, without clinical mformabon or gross biopsy or 
necropsy findings as to the source of the material, it may be impossible 
*n some cases On llie otlier hand, the exammabon of biopsy material 
niay lead simply to a diagnosis of thymoma by the pathologist and 
nwy the clinician may be able to say whether there is mvasion of 
adjacent organs or parts and distant metastasis from the evidence he 
obtains at operabon, by roentgenologic or by other examinabon In 
nearly all cases reported, including 5ie present series, the local en- 
“Tgement, invasion, and nearby metastasis of the mahgnant thymomas 
oonsUtuted their most serious characterisbcs 
In the 6 cases reported, 1 was classified as an example of hyper- 
plasia, 2 of benign thymoma and 3 of mahgnant thymoma (except 
lor 1 bemgn thymoma removed at another hospital, the patliologic 
reports were made by Shields Warren) The malignant tumors showed 
hvo mam cell types in the microscopic picture, one, a small lympho- 
cytic type of cell with a small nucleus and dense chromatm, and the 
other, a larger, "clear” cell, spheroid or polyhedral m shape, with 
acidophihc cytoplasm and a large clear nucleus with one or more 
nucleoU, resembling an epitlielial cell Mitobc figures were frequent 
w 1 case, infrequent in the other 2 Aborbve forms of Hassall's cor- 
puscles were present m 2 cases The presence of Hassall’s corpuscles 
and epithelial elements marks the thymus origin of a tumor and dis- 
tinguishes It from one of lymphoid ongm It is helpful, but not essen- 
tial, for both to be present m order to make the diagnosis 
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TUE TliYUllS IN INFANCY 

Ti<? ptescace of an enlarged thymus m infants and young children 
was %aewed wrtb much coucem m pasf years Ih some cases an ap 
parent enlargement was thst^vesred dorrag a search far the cause o£ 
respiratory symptorns such as sbvJor, "crowing,* or cou^ In oilier 
cases It was sought for routrnefy before operaboo in the belief that 
an enlarged thymus was the cause of some cases of otherwise 
unexplained sudden death dunng anesthesia and operations such 
as tonsillectomy The discusswa of "status Jymphabcus’* or “status 
thymictr-lymphaticus" now seems to he i closed issue, according to 
Farbcr and others there rs no good eudence that such an entity exists 
oT js the cansn oi "sviiideii deatli" »n any case 
According to ijare, of our x ray department, many instances of 


can bo made to disappear simply by straighlening or extending the 
child s oech and dorsal spuje l^Sore lakuxs t^e roentgenogram This 
extends the very flexible •wediastinum of the young child and brings 
the thymus into the midiioe poatioa When the upper spine is par 
bally flexed, the mediastmal structures project out toward the pleural 
cavity and may giic a false impression of enlargement 
Sven the apparent enlargement which sbl) shows on the chest flim 
of a young child regardless of posibon almost always disappears 
spontaneously m tunc and rarely is the true cause of respiratory or 
other symptoms Cfotti and others however have pointed out that a 
tumor or extreme enlargement of the thjmus ruay produce respiratory 
S)-mptoms at any age 


TtnEAT>iENT 

If one were to judge by this group of cases one would conclude 
that the treatment of thymus tumor is hopeless In every one of the 5 
cases with actual neoplasm a faUhiy occurred In the single case ip 
which the growth proved to he hyperplasia of the organ reseeboU 
was iollcrvved by lecurxeoce th^ n reason to believe that treat 
ment m our future cases cja mads mote effective 
In 3 cases the fatality way catued by malignant disease of the 
thymus and m S it was doe to/nyasthciMa gravis which had adsanced 
be}ond response to medicatioo These represeat gra»e problems but 
hope of some measure of success m meeting them may be achiered 
m regard to both by carbpr diagnosis and application of improved 
surgical technic , . . r , 

Roentgen therapy was employed ui i of the cases of mali^iaut 
thvmoma It brou^t about temporary beaeSt but did not prevent 
fatal tereimauon In I oI the cases of benign tbynjoma roentgen 
treatment given elsewhere before flic development of myasthenia 
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gra\is was ineffectue Apparently radnhon tlierapy is of hmited 
value when enlargement of the tl^Tnus is caused by tumor Intensive 
radiotherapy has ameliorated the sjmploois m some cases u e 
results are at best palliative (Andrm and Heuer) 

In regard to surgical treatment it is possible to maintain nope ot 
rniprovement in llie future Following the leadership of a oc 
dijmectomy has been undertaken in recent years in many cases ot 
ID) asthenia gravis with and vviUiout thymoma In a senes of o cases 
m which operahon was performed by Ralph Adams of tins clinic 
diere was one fatahty The results in regard to m> asthenia gravis m 
a total of 129 cases reported by Blalock, Hardymon and Bradslnw 
Clagelt and Eaton, Eejmes, Victs and Schwartz, and Adams were as 
follows essentially well 17, considerably improved 24 moderately 
unproved 27, and shghtly improved 21 TTie otliers were unimproved 
unclassified or dead It must be admitted tint when myasthenic 
sjuiptoms have once appeared removal of tlie thymus whether pre 
smnably normal h>’perplastic or with tumor, has not brought about 
actual cure even though m many cases there is amelioration of the 
disorder It is possible that early removal of a tumor of tlie tJijmus 
might prevent the subsenuent development of myastbenia gravis 
Th)mectomy could then be done by the present day technic with 
minimal risk , „ ... 

The surgical removal of a benign thymic tumor might well prevent 
the occurreDce of malignancy in this organ at a later date It is cer 
tamly not possible to predict which of these tumors may be or may 
become malignant Early removal of a th)^!^ tumor before it is ac 
companied by any symptoms should therefore eliminate the hazard 
of malignancy as well as possibly av erl tlie development of myasthenn 
gravis The surgical technic now in use should also permit complete 
extirpation of the thymus and make impossible return of a benign 
b)-perplastic growth 

SUnCICAL TECHNIC 

The operative procedure employed by Ralph Adams has been 
described as follows An incision is made longitudinally from the 
isthmus of the thyroid downward over tlie mid sternum and then 
laterally to the sternal margin TIic suprasternal notch is entered and 
1 forefinger passed beneath the sternum The sternum is split longi 
tudinvlly m the midbne from the suprasternal notch down to the 
third intercostal space by use of the Lehsche sternum knife, and then 
earned laterally to the sternal margm A self retamuig retractor is 
placed to hold the two margins of die split sternum apart By dis 
section the mediastinal pleura of each hemithorax is displaced later 
illy thus exposing the intiathoricic portion of the thjmus gland 
The gland is also exposed in the neck up to the infcnor th^Toid artery 
Each lobe is removed separately by dissecting it away from the in 
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MAUCNAIW GROWTUS OF THE NASOFIURVNX WITH PAR- 
TICULAR EMPH-VSIS ON THEIR FREQUENCY, 
SYJIPTOJEITOLOGY AND DEVGNOSES 

Walter B. Hoover 

Tue nasopharynx is the occasional site of primary malignant growths 
During a ten-year period from 1934 to 1944 an average of 2 6 cases 
of nasopharyngeal malignancy were diagnosed each year, which means 
that for each case of malignant disease of the nasopharynx, 13,000 or 
more pabents are seen 

EnJs. Godtfredsen* estimated that one case occurred in 181,250 
persons per year. At this rate as many as 675 new cases might occur 
in the Umted States each year. Thus, a large percentage of physicians 
will not see or recognize a case of mah^ant neoplasm of the naso- 
pharynx in the course of several years of their pracbce 

Since an occasional case is seen by the occasional practitioner, he 
u unlikely to become alarmed about the pabent’s symptoms unbl 
they are quite annoymg to the patient, or he is not likely to become 
concerned unless they have existed for a considerable tune This is 
especially true when the pabent complains of a stuffy nose, nasal dis- 
charge, or decreased hearmg If carafe, severe pain, enlarged glands, 
masses m the neck, or a paralysis of one of the cranial nerves are 
present, however, the pabent may himself seek consultabon, or he 
may be referred to a consultant m tJie field of surgery, neurology, 
ophtlialmology, rhinology, otology, or ladiology Therefore, it is likely 
that only a very few physicians will have a wide experience in the 
diagnosis and treatment of nasopharyngeal mahgnancies 

SyMPTOUTOLOGY 

A malignant tumor may be present for a considerable bme, remain- 
mg asymptomabc unbl it has increased m size sufficiently to produce 
nasal obstruebon or unbl a porbon of the tumor erodes or becomes 
iiecrobc and bleeds In many instances, the primary tumor, however, 
does not become large enougli to obstruct the nasopharynx and, also, 
m a number of cases the tumor does not ulcerate or erode and it may 
not be recognized even though the area m which the tumor is located 
Well visualized Tliese small tumors, however, may invade deeply, 
compressing the custachian tube and produang symptoms referable 
to the ear They may erode the bones at the base of the skull and 
may extend for great distances in the bone The first symptom pro- 
duced may be pam from involvement of a sensory nerve as it makes 
• Godtfredsen, Enk Ophlhalmologie and neurologic symptoms of maLgaant 
nasopharyngeal tumours Acta PsyduaL el Neurol, SuppL 34, 323 pp , 1944 
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nomiQste vein, the pencardiuzn and pulmonary artery upon which it 
lies posteriorly, and the pleura with which it is immediately m con 
tact laterally The scattered small vessels entering the thymus gland 
from the mediastinum are divided separately and ligated The neck 
and anterior mediastinum are searched for any aberrant thymic tissue 

CONCLUSION 

The discovery of a mediasbnal tumor which might originate in the 
thymus should lead to positive action on the part of the physician If 
it proves to be a benign thymoma it may be removed without tmdue 
nsk If the tumor proves to be a malignant thymoma, surgical removal 
may or may not be possibly but in any event the pathologic nature 
of the tumor can he identified and subsequent roentgen or other treat 
ment properly administered A reasonably accurate prognosis can 
also be given 
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penod of some four weeks before 1 realized that the abnormal tissue 
of the nasophar)nx miglit be a mahgnancy Biopsy proved tliat the 
abnormal tissues were of malignant character 
Melastascs.— The first sign of an asymptomatic nasopharyngeal 
malignancy which is noted by the patient may be enlargement of 
cervical nodes The most frequent location is under tlie stemomastoid 
muscle near or at the level of the angle of the jaw, yet these nodes 
do occur as low as tlie clavicle and in tlie posterior triangle of tlie 
neck In two mstances mulbple metastases occurred, involving tlie 
lungs and bone Any organ of tlie body, however, may be the site 
of metastabo invasion 

heurologic Sjniptums or Sjniploms Due to Direct Extension 
of the Growth in the Base of the Skull and m the Orhit.— Loss of 
funchon of tlie sensory cratual nerves and paralysis of tlie motor 
cranial nerves take place by direct extension of the tumor which 
erodes the bones at the base of the skull and may compress or mvade 
the nerves m its path 

The body of tlie sphenoid, tlie medial porUon of both the greater 
occiput, and Uie petrous bp of Uie 
The destruction of the bone about 

_ «.e quite common when pressure on 

the third division of the fifth nerve may produce severe pain Also, 
the tumor may reach the dura and extend under it for a considerable 
distance without penetrating the dura It may penetrate, and m this 
manner, the cavernous sinus area may be infiltrated, and the sixth 
cranial, the first division of (he fifth, and m die more extensive cases, 
tbe third and fourth nerves are affected Even the second division 
of the fifth nerve may be uivolved in the extension in the area of the 
sphenoid maxillary fossa and foramen rotunda The growth may ex- 
tend into tlie nose, into the paranasal smuses and into the orbit In 
the orbit it may produce paralysis by infiltration of the muscles or 
of the nerves, and the orbit itself may be so infiltrated and edem 
atous that exophthalmos results Direct extension also takes place 
^ the pterygoid area and may extend to the mastoid, producing 
seventh nerve paral>sis The tumor may extend backward or metasta- 
size about the jugular foramen pioducing paralysis of the ninth, tentli, 
eleventh and twelfth nerves 


DIAC^OSlS 

The definite diagnosis of mabgnant tumor of the nasopharynx is 
made by microscopic exammabon of bssue removed from the tumor, 

' ■■ g 

cxplamed nodular enlargemmt m the neck or phar^iut, melastabc 
malignancy m the neck, or unexplained cervical or pharyngeal 
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its exit through the base of the skull or paralysis of one of the cranial 
nerves may result from compression or invasion of the nerve by the 
tumor Again these tumors may remain asymptomatic m the naso- 
pharynx and metastasize to the glands of the neck which may attain 
considerable size before the patient views them with sufficient alarm 
to cause him to seek advice concerning them 
Tims, the S)'mptomatology of mahgnant tumors of the nasopharynx 
IS varied and may be divided mto a number of groups according to 
the early symptoms produced that is nasal aural neurologic symp 
toms from metastatic lesions and those from enlargement or direct 
extension of the tumor 

As the disease advances one individual may present symptoms in 
any or all of tliese groups 

^asal Symptoms ~fSasaI obstruction with difficulty in breathing 
ihiou^ die nose loss of nasal resonance of the voice and the unusual 
accumulabon of nasal secretion and nasal discharge is typical of nasal 
obstruction produced from any cause with the exception that it may 
be more constant and progressive in cases of malignant tumors 
Secondary to the nasal obstruction there is a dry mouth from oral 
breathing unpleasant pressure on swallowing and headache 
Nasal bleeding of a hnsk character may occur from necrosis and 
erosion of the tumor but it is unusual With considerable blood loss 
secondary anemia follows In many cases (be bleeding may be evi 


decomposition and chronic ulceration of the tumor mass 
Aural Sjmploms —The earliest aural symptom IS a feeling of full 
ness ID the region of the ear or a decrease in hearmg, that is the 
s>’inptoms of tubal obstruction Tumors which have their origin about 
the custachian onfice or in the fossa of RosenmuUer are prone to 
produce these s>Tiiptoms These tumors may be so inconspicuous that 
they may be overlooked by even quite competent otologists and 
rhmologists As the tumor increases in size the eustachian obstruc 
bon becomes more complete Suid may collect in the middle ear and 
lead to repeated paracentesis with aspuation or inflabons without the 
otologists recognizing the presence of a tumor Secondary infection 
may occur which may further confuse the otologist and obscure the 
picture so that mastoid operations have been done m some cases In 
addition to deafness a feeling of fullness in the ear discharge tinnitus 
and pam may be present to a marled degree 

One particular case came under my observabon at the time of an 
acute upper respiratory mfeebon the pabent complaining of earache 
and a discharging ear On examinabon he was found to have marked 
mflammabon of the tissues of the nasopharynx I treated the pabent 
for his acute upper respiratory infecboo and his car infection for i 
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pathologists la the classification of malignant tumors of the naso 
piiarjux but it can safely be said that most of the tumors arc poorly 
d ffcrcntialcd and arc sensitise to radiation therapy that is they are 
anaplastic carcinomas or sarcomas Tlie diagnoses shown in Table 1 
have been made from biopsy specimens obtained from these tumois 
For a complete bibliography and discussion of this subject tlio reader 
IS referred to the work of Erik Codtfredsen 

TREATMENT 

The treatment of all malignant tumors of the nasopharynx with 
the exception of the fibrosarcoma was deep ladiation therapy In the 
one Case of fibrosarcoma the patient was treated surgically The pa 
tient a boy 15 years of age has been well for seven jears and had 
three years of active service in Uie Navy In all cases in winch radia 
tion therapy was given marked alleviabon followed In 3 of the cases 
an apparent cure of five years or more was obtained that is they 
were without symptoms and without visible evidence of tumor 

Treatment with x rays is very promising and especially if the diag 
nosis can be made early and full lethal tumor doses are delivered to 
die tumor area 

SUMMARY 

Malignant tumors of the nasopharynx are comparatively rare and 
wc symptoms are varied so that a clear chnical picture is not pre 
tented to the practitioner In order to make the diagnosis the physi 
oan must be cancer minded and demand caieful examination of the 
nasopharynx Biopsy of suspicious areas roust be earned out when 
cervical malignancy is unexplained when cranial nerve lesions aie 
obscure when ear symptoms and symptoms of nasal obstruction such 
os bleeding are present Hie lesions of this area are anaplastic and 
radiosensitive 

Tile condition of the patient with nasopharyngeal malignancy is not 
hopeless Radiation treatment produces marked improvement in prac 
fically all cases that is alleviation of symptoms and prolongation of 
hfe while a small percentage of cures is obtained 
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maJjgDancy may "be secondary to malignant disease o( the naso- 
pharynx and that progressive nasal or nasophaiyngcal symptoms may 
be produced by nasopharyngeal malignancy The ph>siciaD must not 
be saUshed until the nasopharynx is ptoperly visuabzed by mirror, 
by nasopharyngobcope and if necessary, under anesthesia, with re- 
tracbon of tin. palate and a biopsy specimen taVen of any suspicious 
tissue la regard to performing Ihc biopsy it is necessary, as in lesions 
elsewhere, to get the tissue from the area of tumor, that is, deeply 
enou^ to take tumor bssuc A tumor may extend under fairly normal 
mucous membrane and the superficial tissue conceal it, whereas a 
deeper specimen would reveal iK presence The greater percentages, 
hoiveier, are quite superficial and specimens arc easy to obtain 
An erroneous diagnosis is oltcit made before the true diagnosis is 
determined For instance, on llircc occasions the general surgeon has 
removed metastatic glands and radiation therapy was pven to the 
cervical region without realizing that the primary lesion was la the 

TABLE 1 

OiACKosu OP Maucnavt Tumors or tjic Nasopharwx 
\(ade pRo^r Biopsr Speomess 
Epidirniuid caronuma Cradis 11 and III 

' Uograded 

UniUsnr'cd 

IramUional cell cartiiKuna 
Carcinoma simplex 
Lympho-epithebotna 
Lympiiosarcoou 
Maliffnant i)*mpbom) 

Fibrosarcoma (1 case) 


nasopliat)-nx Likewise in 2 eases, sinus and septum operaliwis 
been done without the xhinologislv realizing that the nasophar>ngejl 
tumor was the true source d the patients difficulty The otologist on 
two occasions had gone so far as to do mastoid operations and others 
have done repeated paracenteses and repeated milabons not realizing 
that llie nasophaiyngeal tumor wav tlie eliologic factor producing the 
symptoms 

The roentgenologic study of the base of the skull is a valuable aid 


m the diagnosis, since m 30 per cent of om cases there was dcstruc 
tion of the bones at the base of llic skull The rnento occipital position 
has been most useful m revealing the bones adjoining the naso- 
pharyngeal area It our belief U>al the greatest number of mis 
takes m diagnosis and treatment has resulted from incomplete ex 
ammation of die nasopharynx fn only 3 of 28 patn-nts seen in tlie 
past ten years has the lesion been dilBcuU to recognize on visuah/alion 
of the n 3 sophar>Tix » , , 

There has been some disagrecmept and confusion on the part of 
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the esophagus It is nearly always intermittent at first but generally 
progresses until difficulty in swallowing is constantly present It may 
be descnbed as a vague tightness, a queer feelmg on swallo%vmg, 
food slicking in the throat or a lump m the cliest, and frequently leads 
to an erroneous diagnosis of globus hystericus Regurgitation and 
epigastnc or substemal pain frequently are present The latter is 
usually intermittent at first but progresses until it is more or less con 
tinuous It IS most often related to the ingestion of food and tlius is 
falsely diagnosed as secondary to gastric ulcer Cough, hiccup, dysp 
nea, brmging up blood, and weight loss may occur at various stages 
in the course of the disease Hoarseness is a frequent symptom and 
■ray be the result of eilher laryngitis from tlie constant overflow of 
secrehons into the larjmx or of paralysis of the vocal cords Hoarse 
uess secondary to paralysis of the vocal cords almost always indicates 
extra esophageal extension of the neoplasm 
The sj-mptoms enumerated aie not characteristic of pulmonary or 
esophageal malignant disease and are frequently associated with 
other organic or functional disease of these organs It is this fact that 
penmts carcinomas of the lung or esophagus all too often to reach 
moperable stage before a tliorough uivestigation is mstituted and 
the correct diagnosis established What then, are tlie diagnostic meas 
Wes available today which will enable us to establish the correct 
diagnosis when the chmcai history and physical findings are sug 
gestne of pulmonary or esophageal disease? 

ROENTGENOCIUPBIC EXAMINATION 
first and most important aid to a presumptive diagnosis of 
w i^ant disease is the roentgenologic examination of the chest or 
esop agus Although not infalbble, this is the simplest diagnostic 
procedure at our command and must be considered the most rehable 
u . procedures which lead to a presumptive diagnosis of malig 
an ^sease of the lung or esophagus The roentgenologic examma 
on s ould not be confined to a single flat plate of the chest or esoph 
gus but should mclude careful fluoroscopy as well as special views 
in mstances of questionable disease 

loersch, m a discussion of the diagnostic aspects of bronchogemc 
cmoma, stated that Kuklm has divided the roentgen findmgs of 
three groups The first group consists of 
^ ^ which tlie tumor casts a distmct shadow, constitutmg 

roentgenographic fiudmg In the second group, the 
or cannot be delineated but its secondary mnnifestations, such 


onary mahg 
, pulmonary 
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Tjie rnanagement of pulmonaiy and esophageal malignant disease 
has advanced considerably since Graham performed the first success 
ful pneumonectomy in 1933 for bronchogenic carcinoma. Sufficient 
numbers of successful cases of pneumonectomy and partial reseebon 
of the esophagus have been reported during the past decade to estab 
lish definitely that surgical therapy is more successful in eradicating 
these diseases than any other form of treatment Many problems 
still remain to be solved, however, and the greatest of these « the 


course of the disease and tlie necessity for adeijuatc investigation of 
symptoms vvhen patients do present themselves for diagnosis will do 
much to ailord a solution and can be facditated by dose cooperation 
between clinician, roentgenologist and endoscopist 
Bromhogcnic and esophageal carcinomas occur predominantly in 
ibe Caucasian male The one notable excepbon is postcncoidal car 
emoma, which is seen most frequently in the female These diseases 
occur most commonly in patients past 40 years of age and the greatest 
incidence is approximately in the sixth decade Bronchogenic car 
cinoma is fifth and carcinoma of the esophagus seventh m frequency 
m types of carcinoma occurring m males During 1940, 5 556 deaths 
were reported to be caused by Uie fomier while the latter accounted 
for 2,S04 deaths * Such figures indicate that pulmonary and esopha 
geal mahgnant disease is not infrequent in occurrence and emphasize 
need for familianty with methods of diagnosis which will enable 
the proper diagnosis to be estabbshed 
■Unfortunately, there « no typical tram of symptoms characteristic 
of either of these pathologic processes Bronchogenic carcinomas pro 
duce symptoms similar to those of any infiammatory disease of the 
lung and depend essentially on the size and locabon of the tumor 
Cou^ IS the predominating symptom followed by chest pain dysp- 
nea hemoptysis, expectorabon and weight loss Hemoptysis occa 
sionally co^uses the picture in that it may erroneously be attributed 
to pulmonary tuberculosis and thus delay the institution of proper 
treatment Hoarseness occurs infrequently hut is an important symp 
torn when secondary to vocal cord paralysis since it is indicative of 
enread to the mediasbnum and, therefore that the lesion is inoperable 
^Dysphagia is the most common single complamt of carcinoma of 



MUJGNANT DISEASE OF BBOVCHUS AND ESOPHAGUS 


585 


so than that obtained by inspection of the remainder of the traclieo 
b onchial tree or esophagus The bronchoscopic picture may reveal 
tie presence of a bacheo esopliageal fistula or evidence of extension 
of the malignant process to tlie mediastinum as depicted by paralysis 
of the inferior laryngeal nerves intraluimnil bulging of the posterior 
membranous wall of tlie trachea or bronchus fixation and blunting 
of the usually sharp and mobile division of the trachea anatomically 
known as the canna or by compression of the esophagus Extension 
to the mediastinum by a carcinoma of the esophagus is manifested 
by immobility of the normally freely movable esophagus and b> 
paral)SK of the mferior laryngeal nerves Furthermore determination 
of the character extent and degree of esophageal obstruction present 
IS helpful in determining the nature of the palliativ e treatment to be 
msbtuted in the event the lesion is inoperable Ascertainment of 
whether or not a pulmonary or esophageal carcinoma has extended 
to the mediastinum is extremely important for when mediastinal 
extension has occurred the carcinoma is no longer m an operable 
stage 

Bronchoscopy and esophagoscopy while simple and important 
diagnostic methods are not without some element of risk A numbei 
of instances of severe reaction to the anesthetic agent used when en 
doscopy 1 performed under local anesthesia has been reported 
Aneurysmal dilatation of the aortic arch is usually considered a con 
traind cation to the performance of such procedures The great vessels 
of the thorax are closely related to tlie Iracheobronclua! tree and 
esophagus and may be perforated by injudicious use of the biopsy 
forceps An esophageal perforation may result occasionally secondary 
to biopsy of a necrotic esophageal growth and results in mediastini 
f s Mediashnitis may also occur secondary to an esophageal lacera 
tion incurred by the passage of an esophagoscope when sharp hp 
ping of the anterior borders of the cervical vertebral bodies is 
present In patients past 40 years of age it is well to obtain a lateral 
roentgen projection of the cervical spine in order to determine whether 
or not such lipping is present and if present whether or not it is 
ol sufficient degree to contraindicate esophagoscopy In spite of these 
elements of risk however these diagnostic procedures should be em 
P‘0>ed almost without exception in all cases in which the history 
*1 e clinical findmgs and the roentgenographic examination are sug 


OTHER DlAC^OSTlG AIDS 

Altliough a positive diagnosis of mahgnancy can be established in 
■ilmost all cases of esophageal caremoma by esophagoscopy and 
lopsy a positive diagnosis is not possible in a considerable number 
ot cases of bronchogenic caremoma by bronchoscopic exammabon 
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cmoma are those produced by varying degrees of bronchial obstmc- 
tvon, while small, nonobstructno tumors may be manifested by a 
locahzed area of pneumonitis or gi\e nse to no roentgen changes 
Roentgen examination of the esophagus with the aid of a barium 
meal provides a simple and readily available means of making a pre 
sumphve diagnosis of carcinoma of the esophagus m the majority of 
cases A carcmoma at the entrance to the esophagus, however, may be 
obscured by ossified laryngeal cartilages or by the speed with which 
the banum is propelled past this pomt by the h>-popharyngeal mus 
cles Carcinoma of the cardia may also be difficult to demonstrate in 
the roentgen film Fuoroscopy of the esophagus while the patient is 
ingesting a banum meal is indispensable m the exammation of these 
legions and no roentgenologic examination of the esophagus >s com 
plete without fluoroscopic study 

Although roentgenologic examination of the chest and esophagus 
permit a presumptiie diagnosis of pulmonary or esophageal mahg 
nant disease m a high percentage of instances, it must be pointed out 
that if such an exammation is negative it does not preclude the exist« 
ence of neoplastic disease of these organs It is important, therefore 
when the clmical history is suggestive of malignant disease and the 
physical and roentgenologic examuiations are negative, that further 
diagnostic procedures be uisligated 

ENDOSCOPY 

0P>-1S 
is the 
onchus 

or esophagus suspected of harboring a neoplasm It is the most ac 
curate method of establishing an early positive diagnosis of bronchial 
or esophageal mahgnant disease An adequate bronchoscopy or 
esopbagoscopy has been performed only when a satisfactory biopsy 


of the nature of the pathologic process observed at endoscopy Occa 
sionally, when a malignant process is surrounded by a zone of granu 
lahon tissue, difficulty may be encountered m obtaining a biopsy 
specimen revealing the true nature of the lesion In such instances, 
jf the history, clinical findings and roentgenologic examination mdi 
cate the presence of a neoplasm the endoscopic exammation should 
be repeated and further biopsy material obtained until a final diag 
nosis can be established , , , 

Bronchoscopy and esopbagoscopy aside from tlieir importance as 
diagnostic procedures, are invaluable aids in determining whether o 


^ ^ »n the location, intraluminal extent and cliaracter of the lesion 
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„ than that obtamctj by .nspEcUon of 

bronchial tree or esophagus -nie ''f „f dicnsion 

tlie presence of a tracheo esophageal fistula o ^aralvsis 

of the mahgnant process to the medmtioum as 
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to the mediastinum by a carcinoma of tlie i 

by immobility of the normally freely moiable > 

pLalysrc of the inferior laryngeal neraes F^hemiore detemm^ 

of the character, extent and degree of 1 be 

IS helpful in determining the nature of tlie ^ » of 

instituted in the e\ent the lesion is inoperable ^vtonclcd 

whether or not a pulmonary or esophageal carcinoma 

to the mediastinum is extremely important for xv sen _.--blc 

extension has occurred, the carcinoma is no longer m P 

Bronchoscopy and esophagoscopy, xvhile s’^iple and 
diagnostic methods are not without some element of r s . 
of instances of sexere reaction to the anesUieOc rannrtpd 

dcscopy IS performed under local anesthesia has be P 
Ineurysmal dilatation of the aortic arch is usually vneei.U 

traindication to the performance of such procedures The gi 
cl the thorax are closely related to tlie kacheobronchial tree ana 
esophagus and may be perforated by injudicious use of t ie p y 
forceps An esophageal perforation may result occasiomlly ec y 
to biopsy of a necrotic esophageal grouib and results in me 
t>s Mcdiastinitis may also occur secondary to an esopnagea 
tion incurred by the passage of an esophngoscope when siarp ip 
ring" of the anterior borders of the cervical vertebral bodies is 
present In patients past 40 years of age it is well to obtain a lateral 
roentgen projection of the cervical spine in order to determine 


OTHER DUC>OSnC AIDS 

Although a positive diagnosis of malignancy can be established in 
almost all cases of esophageal caremoma by esophagoscopy ^ 
biopsy, a positive diagnosis is not possible m a considerable number 
cf cases of bronchogenic caranoma by bronchoscopic examination 
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This IS understandable since in from 80 to 40 per cent of the cases 
the neoplasm is situated in the superior lobe or penphery of the lung 
and IS be>ond the range of \ision of the bronchologist 


may occur secondary to granulation tissue, tuberculosis, foreign 
bodies and other affections of the bronchus 

Clerf and Herbut have recently advocated careful examinatwn of 
smears of bronchial sectetioM obtained at bronchoscopy for cancer 
cells They reported that a cytologic diagnosis of carcinoma was made 
in 47 of 57 proved cases of bronchogenic carcinoma by examioabon 
of the stained smears of bronchial secretions obtained during the 
bronchoscopie examination, while the diagnosis was established by 
bronchoscopy or bronchoscopie biopsy in 39 Of greater importance 
IS the fact that they were able to make a c>tologic diagnosis in 12 
cases m which the bronchoscopie examination was enbrely negabve 
Their report would indicate that this diagnostic aid is a valuable ad 
junct to the establishment of a diagnosis of pulmonary malignant 
disease 

When it IS impossible to establish a posibve diagnosis of broncho* 
genic or esophageal carcinoma by biopsy or laboratory procedures 
and the history, physical exammabon and rocntgenographic examina 
bon point to a presumptive diagnosis of malignancy, exploratory 
thoracotomy is jusbfied The technic of thoracic surgery has been 
perfected to such a degree that there is little more nsk in perfoiming 
a thoracotomy than there is in performing a laparotomy In this way 
a positive diagnosis may be established after all other methods have 
failed at a time when the lesion is amenable to surgery Early explora 
tory thoracotomy when all other measures have fail^, will esfabhsh 
the correct diagnosis and will prevent a number of cases of suspected 
pulmonary and esophageal malignant disease from becoming mop 
erable 
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PRDIARY TUMORS OF THE ESOPHAGUS 
Herbert D Adams 

Symptoms of esophageal obstruction may be caused by a wide 
vanety of lesions sudi as stricture, esophagitis, diverticulum or tumor 
Obstruction hy tumor may be caused by an extension of tlie growth 
and secondary mvolvement of the esophagus from a tumor m some 
other organ in close relationship to it or tiie lesion may be primary 
m the esophagus itself The most frequent form of tlie latter is car 
cinoma, although rarely a bem^ tumor is encountered 
Because of their rarity and tlieir amenability to cure, the benign 
tumors are of considerable mterest In the literature there has been 
reported a small number of a ratlier great variety of benign tumors 
We have encountered esophagemc cysts, polyps, fibroma and leio 
m)oma, which represent most of the common types Generally speak 
a benign tumor may be suspected if the presenting symptom of 
difficulty in swallowing has been of prolonged duration, usually several 
ogressing The diagnosis 
tudies of tlie esophagus, 
lumen of the esophagus 

u c, - w„ ^ , to determme whether an 

ulceration or in\olvement of the mucosa is present If there is any 
suspicaous appearance of tlie mucosa m this region or the tumor is an 
intraluminal lesion, a biopsy specimen, of course, must be obtamed 
to rule out carcinoma In general, however, if the mucosa is mtact, 
biopsy should not be performed m benign intramural lesions to avoid 
secondary infection complicating its removal later 
In the benign lesions, tlie diagnosis is established primarily by 
roentgenologic examination (Fig 225) Once this is done, surgical 
removal is advisable This is a relatively simple and safe procedure 
^d a cure can be expected The patients should be given large doses 
ot penicillin intramuscularly for a few days before operation to clear 
up any secondary infecboii and tlien operated on by the transthoracic 
route Wide exposure by a posterolateral incision is made (Fig 226), 
me mediastinum opened and the tumor and esophagus mobilized m 
this region The intramural tumors may be dissected out from the 
uiuscular layers, carefully preserving intact Uie mucosa If the tumor 
or mamly intralummal the base must be excised, 
thereby opening the mucosa All layers must be carefully reapproxi 
mated with fine interrupted silk sutures The operative field in the 
mediastinum is then sprayed with 100000 units of penicillin solution 
and the mediasbnal pleura closed Another 100,000 units of penicillin 
solubon IS sprayed into tlie pleural cavity, and the lung reexpanded 
eaiing an intercostal catheter for temporary suction drainage Large 
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doses of penicillin intramuscularly axe administered for a week or 
more following operation Tlie intake by mouth is limited strictly dur 
ing the first few days and then the int^c is gradually increased over 
the following ten day period I Jia\e not found it necessary by this 
management to do preliminary gastrostomy or to have an indwelling 
Levine tube in the esophagus postoperativ ely 
Primary malignant tumors of the esophagus, that is carcinoma, occur 
frequently and can now be resected at all levels, with the exception 


i 


t 




Fig 225 — Denign ksoitijoina of the mnlthoracic esophagus 

of the supenor thoracic strait, and the continuity of the gastrointesbnal 
tract reestablished This latter fact lias made it more reasonable to 
resect a greater number of these lesions, many of course, purely pallia 
hve resections, as m stomach lesions The operability and resectability 
have therefore, increased considerably in the last few years Tlie 
principal symptom of this lesion is steadily progressive difficulty in 
tvv allowing, progressing to absolute dysphagia for solid foods in a 
.. p£ a few months By this fame, however, most of these lesions 
Se inoperable and it. therefor^ is essential that an early diagnosis be 
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are to come to surgery at a fa\orable stage Any abnormality by 
roentgenologic examination (Fig 227) or persistence or progression 
of the climcal symptoms must be checked further by esophagoscopy 
and biopsy Once the diagnosis is established a decision must be 


V 




made as to whether or not a one or two stage operation is indicated 
based on the nutritional and general state of the patient If hp is in 


b len intramuscularly tor a few dajs and then a transthoracic resec 
hon carried out if technically possible 
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A Wide posterolateial appioach is made, and the esophagus and 
lesion are mobilized unless the tumor is inoperable because of its ex 
tension or glandular involvement If the tumor is resectable, the diaph 
ragm is paralyzed by removing a section of the phremc nerve as 
it crosses the pencardium, opened and the entire stomach mobihzed 
down to the antrum or pylorus if necessary, preserving at least one 
of the distal arteries The esophagus is then cut across at the junction 
with the stomach and this opening m the stomach closed The esoph 





Fig £127 — Carcmrana of the midthoracic esophagus 


agus is purposely not cut across above the lesion at this stage since 
it IS utilized to maintain traction until the top of the fundus of the 
stomach is anchored firmly with a nnv of well placed interrupted silk 
sutures to the postenor wall of the esophagus well above the lesion 
The esophagus is then transected at this lesel and a meticulous two 
layer anastomosis made using mtemipted silk sutures throughout In 
’ .1 -j iT-g esophagus and often the lesion itself must be care 

om behind the arch of the aorta (Fig 22S) and the 
then be made above and anterior to the arch Ex 


its upper tnira ui 
fully mobilized fr' 
anastomosis must 
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trerae care in walling off and protecting the mediastinal tissues and 
pleura is most important Intramediastmal and intrapleural penicillm 
IS administered at closure and a catheter for suction is mtroduced to 
aid the rapid reexpansion of the lung Massive doses of penicillin for 
seven to ten dajs after operation and limited and progressmg mtake^ 
are essential in the postoperabve management 



Fig 228 —Diagram to show the mobilization and anastomosis of the stomach 
abo\e and antenor to the arch of the aorta m high resections of the esophagus 

By this plan of surgical and postoperabve management, the majority 
of these pabents will survive their operabon without compUcabons or 
residual infecbons If a residual mfecbon does develop, however, the 
anastomosis, no matter how carefully done, will break down, establish 
tug an esophagopleural fistula which ultimately will cause the pabent’s 
rapid decline and death Early diagnosis and improv ed surgical techmc 
and management are givmg steady unprovmg results 
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Oun cipenencc at tlie present time indicates tliat operative removal 
of Jung tumors offers Uie most hopeful therapy available Radiation 
therapy, cither a rajs or radium, has been completely unsuccessful 
as a curative procedure, allhou^ providing worthwhile temporary 
palliation in occasional tumors of anaplastic cell type or malignant 
pJeoraJ effusion Its use should be rcstnctcii to putiLots in whom the 
tumor IS inoperable or Uiosc bcmg treated witli radiation as a supple 
mentary postoperative measure 

The resectability of a malignant tumor of tlie lung furnishes only a 
tentative indication of the curability prospect We have earned out 
wide resections of small and apparently early carcinomas of the lung 
and seen the patients die of recurrence or metastasis within two 
jears Wo have aUo rcstcicd large pulmonary carcinomas, which 
were attended by weight loss, bronchial obstruction and infection in 
expectation of securing nothing more than sliort term palliation and 
seen the patients alive and worhmg for as long as four years afterward 
Similar observations have been made in respect to carcinomas of 
other organs, particularly Uic stomacli The slovvly growing lesion 
of low grade malignancy may have jeopardized the patient s life less 
in a period of months than the highly malignant lesion in a penod of 
weelcs Such divergent or iwradoxical behavior makes exploratory 
thoracotomy advisable in most cases of possible resectability, and free 
of demonstrable extension or metastasis On the other hand we have 
no patient with undifferentiated or oat cell carcinoma alive for as 
long as two jears after resection including some lesions which were 
present for a very sliort time, as judged by size and symptoms, and 
we now question the wisdom of lescvtion in eases with such a diag 
nosis established by bronclioscopic biopsy Exccjit for the fact that 
the diagnosis of cell tjpe from the bronclioscopic biopsy has some 
times had to be i 
examine the reset 

for undiffcrcnbat _ _ _ „ 

course, m general, is so hltlc altered thereby It is these classes of 
lung carcinoma that show flu, best palliative response to radiation 
treatment, and survival time is equal to or better than that following 
resection in these two specified groups Epidermoid carcinoma and 
adenocarcinoma are best treated by resection 

The early diagnosis of pulmonary carcinoma will continue to pro 

de the most rational basis for successful treatment, at least until 
and unless discovcnes are made wdiich advance our meager funda 
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mental knowledge of malignant disease This is a point repealed in 
almost e\ery article which appears in the literature on malignant 
tumors and yet the rabo of opCTable to inoperable carcinoma of the 
lung for the past ten years has remamed almost constant at 1 to 3 
One sometimes wonders if all who can be reached by the written 


record already know tlie value of tins point, and by their actions 
achieve the early diagnoses that are made, while a larger segment of 
(he profession and the public constantly fail to be reached or forced 
into acbon by the available knowledge winch would allow an early 
diagnosis m a higher percentage of cases If the public could be 
taught to consult a physician for any cough of more than two weeks’ 
duration, for any hemoptysis, at the onset of sputum production, or 
at the appearance of chest pain of any degree, the medical profession 
would then be in posihon to make an early diagnosis m over 90 per 
cent of cases of pulmonary disease This percentage estimate is based 
on a survey of our own patients with pulmonary disease whom we 
have seen within two weeks of the appearance of the above enu 
merated symptoms It is worthy of note, however, that m nearly one 
tenth of these cases the pulmonary lesions were )udged to be of con 
siderably longer duration than the symptomatology would indicate, 
and therefore were not early diagnoses We believe that a roentgeno 
pam of the chest at yearly intervals for every citizen is wise, and 
such a program should be msbhited as soon as feasible 
The specialist in thoracic disease not infrequently encounters cases 
of advanced disease in which there have been one or more of the 
tollowing points of professional divergence from proper diagnostic 
procedure First, the patient’s thoracic complaints are treated sympto* 
mabcally, without radiologic invesligabon In other words, the cause 
not sought Second, a single film is taken, without fluoroscopy or 
supplementary views, and the cause may be missed Third, an 
abnormal shadow is seen, and a decision reached to watch it for 
a period of weeks or months to see what will happen This course 
of inacbon, without corollary study or qualified consultative advice. 


s procrashnahon that may cause tragic delay. 

The symptoms of carcinoma of the lung are largely related to 
bionchial encroachment, ulcerabon, obstruction or involvement of 
uie pleura In tlie statisbcal order of frequency, they are cough 93+ 
per cent, pain 54 per cent, sputum 53 per cent, hemoptysis 44 per 
per cent, and wheeze 14 per cent 
Physical signs of a lung tumor alone are rarely detectable The 
signs, as tliey appear secondarily to tumor invasion, are a unilateral 
'vlieeze of partial bronchial ondusion, diminished breath sounds 
peripheral to bronchial encroachment, dullness and rales over a 
wllapsed or infected lobe or lung, a flat percussion note and distant 
oreath sounds caused by pleural effusion Occasionally, the trachea 
palpably displaced toward the side of pulmonary collapse Signs 
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of extension or metastasis should also be sought These include atony 
of a vocal cord from invasion of the recurrent laryngeal nerve, 
enlarged nodes in the supracbvjcular fossae or axillae, or liver 
enlargement 

By means of careful fluoroscopy and properly exposed films, a 
competent radiologist can malce or state as a positive suspicion a 
diagnosis of lung tumor in over 93 per cent of cases subsequently 
proved to have that dia^ous Mo other method approaches the 
accuracy of the well trained radiologist in this diagnostic selectivity 
Among the important catena for diagnosis are the shadow of 
a tumor mass, locahzed emphysema 00 films taken 10 expiration, 
shadows caused by collapse of the pulmonary parenchyma, paradoxi 
cal movement or fixation of the diaphragm, mediastinal shift and 
pleural effusion 

In about SO per cent of cases of Igng tumor, bronchoscopy wiU 
allow one to see or confirm the presence of the lesion m or around 
the primary, lobar, divisional or segmental bronchi Penpherally 
situated tumors causing no bronchial obstrucUon can rarely be seen 
bronchoscopically. 

If there is pleural effusion, the fluid should be withdravvn, ceatn 
fugod and the sediment stamed and searched for malignant -tumor 
ceils The sputum should be similarly examined Effusion is an uidi* 
cation of inoperability iS bloody and containing cancer cells 
Nomnabgnant tumors of the Jung are encountered m about one 
twentieth the frequency of carcinoma, and most of these are bronchial 
adenomas The symptoms, signs and radiologic features are similar 
to those of carcinoma m that they cause a cou^, sporadic hemoptysis, 
lead to bronchial occlusion, puJmoaaiy inflection and atelectasis 
They are seen most frequently «v young women Although the lung 
may ’ • ’ ’ ' be of long dura 

lion, a striking feature 

in thi u>uaiiy vvill confirm the 

diagnosis, and in one third 0 / the cases bronchoscopic removal 
alone suffices as treatment because of a pronounced tendency to 
exlralummal growth and bronchial oomprevsion, approximately two- 
thirds eventually require resection 

RESin-TS OF SUItCICAI. TREATSIENT 
Patients operated on subsequent to December 31, 1945 were 
excluded to permit examination of results more than one year 
after operation 

Fifty SIX patients have been treated by either lobectomy or pneumo- 
nectomy for carcinoma There were 8 hospital deaths Six of these 
occurred m the first 17 cases, and only 2 hospital deaths occurred m 
the last consecutive 39 resecuons In other words, details of technical 
management have been perfected untd operative mortality is low 
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enough to allow analysis of survnal rate on tlie basis of control of the 
carcinoma Fifteen of tlie 56 patients are now ali\e and well without 
evidence of recunence, 5 for more than a jear after operation, 3 for 
more than tvvo jears, 2 for more than tliree years, 1 for more than 
four years, 3 for more tlian five years, and 1 for ten years 
In the nonmalignant group of 8 resections, all patients are alive 
and well 



BEMGN 3IEDLVSTINAL TUMORS 
A Report of Six Cases Mith Analysis of Diagnostic Cnieria and 
Advocation of Surgical Removal 

Esther Silveus and Ralph Adams 

Six cases are presented m this report to illustrate the four types ol 
mediastinal tumor most frequently encountered in clinical practice 
These lesions are not rare but they are infrequent, and are believed 
m many mstanccs to be congenital anomalies or developmental arrests 
Hare, m a review of 288 mediastinal tumors of all types, including 
those caused by metastases from extramechastinal pnmary growths, 
found 11 of the congemtal type, namely, dermoid cyst, teratoma and 
bronchial cyst The mediastinal grovvA seen more often than any 
other type is the neurofibroma These congenital tumors and the 
neurofibroma (and ganglioneuroma) exhibit several closely similar 
clinical features They are round or ovoid in shape, they originate in 
the mediasbnum close to the midbne If and as they grow larger they 
may extend laterally against the lung, or anlcnorly or posteriorly 
against the heart and thoracic wall, with associated pressure 
phenomena 

There are, however, differences of behavior of importance both 
diagnostically and pcognostically The congenital cyst, being fluid 
filled and located in the anterior or mid meihasbnum where it is sub- 
jected to equal pressure from all sides, is round in shape It may 
show slight change m configuration with change in the patient's posi 
tion dimng fluoroscopic observabon The rate of growth of the benign 
cyst IS slow and erosion of surrounding structures does not occur 
because of the malleability of its tlim walls and fluid contents Some- 
times one wall of the cyst is molded to fit the contour of the aortic 
arch or surface of an auncle, but such a structure is never molded to 
fit the contour of the cyst Such cysts occasionally enlarge rapidly by 
accumulabon of fluid within them from infection, or from malignant 
degenerabon, and these are the reasons why the benign mediastinal 
cyst IS potenbally dangerous Us removal ordinarily is a simple tech- 
mcal procedure (Case 3), but may be rendered exceedingly diffi- 
cult or impossible, if perforabon into a bronchus or the chest wall 
(Case 2), inflammatory fusion with the hilar structures or pencardium 
(Case 1), or mahgnant extension has occurred 

'Ibe ueoio&bsMwa, bemg a solid, tumor aod located wv the posteivot 
mediastinum, is subjected to unequal pressure from the ngid verte 
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ter m which it usually lies As a tumor of neurogenic origin, it often 
grows inward along intercostal ner\e pathways to invade the neural 
foramina or spmal canal 

Not unlike tlie root of a growmg tree adjacent to a stone, this solid, 
slowly growing tumor is able to spread the ribs or erode their pedicles 
and surfaces by virtue of long-contmued pressure These facts of 
position and exerted piessure provide two points of value m the dif 
ferential diagnosis of such tumors Here again, the removal of a 
small neurofibroma is neither difficult nor dangerous (Case 4), but 
the long neglected tumor may grow until paralysis or irreversible 
structural deformity (Case 5) has resulted and the condition of the 
patient has become incurable (Case 6) For these reasons it is, in 
general, wise to make a diagnosis and to decide upon definitive treat- 
ment tliat will effect a cure if the tumor can be completely excised. 

The congenital c>st may be discovered m any age group from 
infancy onward The ages in the 3 cases reported here are 34, 35 and 
37 jears In a senes of 185 cases reported in the literature and re 
viewed by Hedblom. the youngest was a stillborn infant and the 
eldest 62 jears In dial senes, many of the patients had vague ill- 
defiaed or no symptoms, and the diagnosis of mediastinal tumor was 
made by roentgenologic or postmortem examinabon Of those patients 
presenting symptoms, the onset was msidious m three fourths and 
abrupt m one fourth The symptoms may be present from a few 
months to many j ears In die 3 cases here reported, the duration of 
symptoms was six mondis, two years and twelve years, respectively, 
before the patient came to operabon The initial symptoms were 
substernal piessure sensations, productive cough and swelling of the 
neck, and pain in the anterior left chest and arm Inibal complaints 
m other patients have been variable, including dyspnea, pleurisy, 
enlargement of the neck, and cough productive of blood, pus and hair 
The most frequent physical finding is dulness to percussion over the 
site of die tumor, but it should be emphasized that abnormal physical 
signs have not been elicited m most of the patents with mediastinal 
cysts coming under our observabon 
In the three cases of neurofibromas reported, backache was the 
c^ef complamt in Case 4, and the tumor was discovered on a roubne 
chest roentgenogram made at the pabends place of emploj-ment In 
Case 5 the clnef complamt was that of mtermittent pam of several 
jears duration, with a recent sensabon of constant pressure By 
phjsical examinabon, no blood pressure reading was obtainable in 
the left arm, from obliteration of the subclavian artery by pressure 
6 the chief complamt was mcreasmg deformity of the thorax 
end lumbar spme, with no associated pam There was some exerbonal 
cjspnea From diis enumeration of die sj-mptoms and signs to be 
expected m diese two tj-pes of mediasbnal tumors, it is apparent that 
a diagnosis can rarely be made from the climcal findings alone 
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A diagnosis of mcdiasUnal tumor can be made promptly and ac- 
curate// by adequate roentgenologic examination, a/thoug/i a state 
mcDt concerning tlie exact Ijpe of tumor is not always possible From 
Uio mcrcasing use of mass clicst roentgenography of large segments 
of the general population, one may expect that an increasing number 
of small or asymptomatic mediastinal tumors will be discovered In 
ii series of 288 cases of dermoid cyst and teratoma reviewed by 
Laipply, 28, or 114 per cent, were malignant The operab\e mor 
tahty for such lesions if the surgical procedure ts done at an early 
stage, should be under 1 per cent It would thus appear that excision 
upon establishment of tlic diagnosis should be the advocated policy 
of treatment 

In the roentgenologic study, it is important to include fluoroscopy 
with barium visualization of the esophagus, postero antenor stereo 
scopic films of the cliest, a lateral film, and a film to record bony 
detail By fluoroscopy, the pulsation whicJi would be transmitted in 
this type of tumor is distinguished from pulsation in an aneurysm 
of the aorta The postero anterior and lateral views enable one to 
observe the localization of the tumor in tlie posterior or antenor 
mediastinum and its position to respect to the right or left pleural 
cavity From Uio film which shows the bony detail, Uie presence or 
absence of bony changes m tlie ribs or vertebrae is determined Dis 
placement of tiic esophagus or trachea may be seen both by fluoros 
copy and on the films 

Ihe dermoid cyst and the teratoma usually he in the anterior 
mediastinum while the bronchial cyst and neurofibroma are located 
in the mid or posterior mediastinum All may project into cither the 
right or the left pleural cavity Tlic dermoid cyst and teratoma may 
vary in size from 1 cm to 20 cm in diameter They are smglc, well 
circumscribed tumors Hicy frequently contain calcification in the 
walls, and often well farmed portions of teeth and irregular bene 
spicules are visible within the tumor Differentiation must be made 
from echinococcus cyst ubidi exhibits the same type of calcification, 
but not teeth and bone In Cases 1 and 2 tliere was calcification and 
in Case 2 a well formed tooth Tumors which are located posteriorly 
may cause displacement of (he esophagus and aorta if situated in 
the middle and upper thirds of the mediastinum the trachea fre 


quently is displaced In Case 3 the descending aorta and esophagus 
were both displaced to the left and there was widening of the bifurca 
Uon of the trachea Case 4 whidi is that of a neurofibroma caused 
no displacement of the traclica and esophagus but did show definite 
bone changes including spreading of the nbs and pressure erosion of 
the nb surfaces and pedicles In Case 5 the tumor was large and 
located in the midportion of tlie superior mediastinum and the supe 
cortioo of Ihe lll‘ oxlcndeJ into Uio left 

neckTThe trachea was displaced and there were changes m the 
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second and thud nbs just beyond tfie vertebral border In Case 6 
tlie roentgenograms showed pressure erosion on the upper dorsal 
spine, cysts in tlie nbs and generalized decalcification The esophagus 
and trachea were both displaced forward by a large mass, but they 
were not invaded by it 

The operation in each of these cases was done under gas oxygen 
ether intratracheal anesthesia A posterolateral, anterolateral, or mid 
sternal thoracotomy incision was used in accordance with the loca 
tion of the tumor and tlie probability of best exposure for each case 
separately At the completion of each operation, the thoracic wound 
was closed tightly about an intercostal catheter placed mto the pleural 
canty for dramage, after reexpansion of the lung The catheter was 
l^ept on suction drainage (15 cm negative pressure measured in 
water) until serous pleural effusion ceased The catheter usually was 
rcmoied on the third or fourth postoperative day Fine silk was used 
as the ligature and suture material The patients were allowed out 
of bed about the eighth postoperative day and discharged from the 
hospital about the fourteenth postoperative day 

Case 1 —A man of 34 years was adnuUed August 8, 1945, complaining of dis* 
comfort in the left ann and chest and a sensaboo of substemal pressure of two 
>eais duration Six weeks before admission he suffered bnefly from sharp pain 
across the anterior chest on one occasion There was no history of cough, Iiem 
cpt}sis, palpiiaUon or dysphagia 



Fig 229— Case 1 Dermoid cyst a, Postero-antenor \iew of chest showing 
Well circumscribed, parUally calcified mass m nght hilar area b. Lateral view 
showing anlenor position of tumor 


On physical examination there were diminished breath sounds oier the fourth 
•o the suth nbs antenorly on the right, accompanied by diminished resonance. 
The s-oice sounds were low pitched or deadened as though heard through cn 
capsulatcd fiuid The blood Hmton lest was oegaUse and the blood count dc- 
teiminatiOQ was wiUun normal limits 

Rocntgenobgic examination (Fig 229) rescaled a w^U orcutosenbed mass 
m the right hilar area as shown in the postero-antenor film of the chest, it was 
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anterior m the Utetal films There vas calcificabon in the supenor wall of the 
mass HTth no definite structure such as a tooth nsualize<l. The mass measured 
7 an. m diameter 

At operation a cyst about 7 cm in diameter was removed It was densely ad 
herent postenorly to the pencardium pulmooary artery aorta and innommale 
^ein. It was also adherent to the pleura of the right upper lobe Hair and calaum 
as well as thick tenacious liquid material were contained within the cyst 

The diagnosis was dermoid cjsl of the anterior mediastinum eiteniag into 
the nght pleural space The patient was cured 

Case 2— A woman of 35 >cars was admitted September 29 l&W complain 
ing of frequent colds with productive cough and four draining s nuses in U e 
sternum la 1933 this patient Iiad spontaneous onset ol pleurisy in the right 
chest, followed a few weeks later by the appearance of a mass m the supra 
sternal notch which ruptured spontanrouvl> Sinuses gradually appeared down 



Fig 230 —Case 2 Teratoma. <j Poslero-antenor view of chest showing well 
circumscnbed, partially calcified mass to nght of midlme lU upper thud of 
mediashnum On Onginal film a well formed tooth could be distiDguisIied b 
Lateral view showing anterior position of tumor 


the course of the sternum An oiieraboo with drainage was done elsewhere and 
the smuscs remained closed until sue months before entry when they reopened, 
and thenceforth drained conbnuously and copiously a watery fiuid which was 
imtatmg to the slun. 

Laboratoiy studies showed a sedunentabou rate of 71 mm m an hour a leuko- 
cj-te count of 13 lOO and an erythrocyte count of 4 840 000 Sputum e)ianunabon 
and smears made from the draining smus secretions were negabve for acid fast 

*'^'^^!^otgenogiains (^‘5 230) showed a well orcumsenbed soft tissue mass m 
the antenor mediastmunv Ijnig «o the upper thud and to the nght of the mid 
1 . r,1eificabon was present, which bad the appearance of a well formed tooth 

At operation, a Urge infected c>s^ measunng 7,5 fay 0 cm was removed, ft 
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was connected to the anterior chest wall by draining sinuses The capsule was 
adherent posteriorly to the pleura pencaidium and superior vena cava 

The microscopic diagnosis was teratoma wifli ectopic pancreas and secondary 
infection The bactenologic diagnosis vras Staphylococcus aureus and Strepto 
coccus vindans 

The postoperative course has been excellent except for persistent slight oozing 
from the midsternum caused by a small focus of osteomyelitis The patient is 
working feels well and has not yet consented to have the small sequestrum re 
moved 

Case 3 —A man of 37 years was admitted April 30 1945 complaining of pain 
in the left chest and arm occurring at night of six months duration There was 
no relationship of the pain to exertion eatmg or Other bodily function 

Roentgenologic study (Fig 231) sliowed a rounded soft bssue mass m the 
posterior mediashnum Ijing to the nght of tie midbne and displacing the de 



Fig 231 —Case 3 Bronchial cyst a Postero anterior view of chest showing 
rounded soft tissue mass extending to nght of inidline m lower tliird of medias 
tinum b Lateral view showing posterior position 


scending aorta and the esophagus to llte left Tliere was widening of tlie bifur 
cation of the trachea Transmitted pulsation was visuabzed m the tumor 

At operation a C}St 7 cm in diameter was removed It was adherent on the 
right to the nght auncle and to the wall of the esophagus The diagnosis was 
bronchial cyst 

The patient recovered and was relieved 

Case 4 —A woman cS 50 years was admitted 7anuary 16 1945 with a com 
plaint of backache since ciiildhood Otherwise she had always been m good 
health. In 1920 or runeteen years pieviousbr a chest roentgenogram had shown 
something vvTong" In 1944 several months before admission, a routine roent 
genogram of the dicst at her place of employment had shown a cyst in the chest 
Three years previously she had small cysts removed from the back and face 
On physical examination, there was sweDing medial to the nght scapula, with 



602 ESTHER SU.>’EU^ lULPH ADAiiS 

locally increased tactile fremitus, tendemess and sLghtly decreased breath sounds 
Moistncss in the skin of the right hand was increased in companson with the left 
hand 

Roentgenologic examination (Fig 232) confirmed the presence of a soft bs* 
sue mass m the nght upper thoM posteriorly There was evidence of separation 
of the third and fourth ribs and of an erosive process involving the body and 
facets of the third dorsal vertebra on the right side The esophagus and trachea 
were nut displaced from their normal positions 



Fig 232—0356 4 Neurofibroma a Anteroposterior view showing soft tissue 
mass to right in upper dorsal region and separation of third and fourth ribs pos 
tenorly Destruction of pedicle of thud thoracic vertebra can be seen on right 
b Lateral view showing posterior position of tumor 

At operation the soft tissue mass was found to he in the costovertebral gutter 
between the thud and fourth nbs iu$t to the nght of the vertebral column An 
eatension of the solid tumor entered the vertebral column but not the dura The 
mass was smooth and firm and measured 4 by 6 5 by 9 cm The diagnmis was 
neurofibroma. 

The patient recovered and was relieved of her complaint 

Case 5— A woman of 29 years was admitted June 13 1019 complaining of a 
sensation of pressure and dull pain In the left upper thorax of several years 
duration At fint the pain lasted only a few seconds At Uie tune of admission 
there was pain and a feeling of pressure every day There had been one small 
hemoptysis Following a roentgenologic examination previous to admission a 
diagnosis of neurofibroma was made 

By physical examination the blood pressure reading was not obtainable in 
tl e left arm and the left radial pulse was absent There were dulness and absence 
of breath sounds in the left thoracic apex Blood studies were within normal 
limits Prominence of Uie second nb anteriorly on Uio left, caused by a small 
chondroma was noted 

Roentgenograms (Fig 233) showed a soft tissue mass approximately 10 cm 
in the greatest diameter extending from (be apex to tlie level of the sixth inter 
space posteriorly The trachea was displaced to tlio nght There was erosion of 
llic second and thud nbs just beyond the vertebral border 

At operation, an uregulaily fobulated solid tumor 10 cm in diameter was 
removed Tl e lower margin lay over the arch of the aorta and was ad) erent to 
the postenor and lateral pleura fn several places TIio tumor surrounded ard 
displaced the left subclavian artery It extended llirough tJie tlioracic inlet and 
b ^d the brachial plexus The upper marten nf the tumor lay opposite the fifth 
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cer\’ical \ettebra and the posterior surface was inhmalely connected to the cervi 
cal sjTDpathetic ganglia The subclaMan artery had to be divided before the 
tumor could be removed The diagnosis was ganglioneuroma 



Fig 233 —Case 5 Ganglioneurcana a Postero anterior view of chest showing 
large soft tissue mass in upper thora* on left b. Lateral view showing posterior 
posibon of tumor 


Postoperativ ely, the patients preoperabve complaints disappeared slowly and 
she IS now symptomatically well There is persistent ptosis and pupillary con 
stnction of tlie left eye (Horner’s syndrome) Tlie left ann and hand are worm 
»nd dry and fully functional but there are no palpable pulsations at the wnst 

' ly 1C, 1945, with a complaint of 
umbax spine of two years’ dura 
t nocturnal nonproductive cough, 



Fig 234 —Case 6 rveuiofibiomalosis a, Postero anterior view of chest show 
mg soft tissue mass in upper thorax scoliosis of spine to left and cystic changes 
in rfbs on nght b, Decalcification of bones, scoliosis and distortion of nbs on 
nght can be seen 


there were no leg pains and no gastrointestinal symptoms She was not able to 
tun and play vigorously, but otherwise was not short of breath She had been 
treated conservatively for eighteen months after a diagnosis of a tumor of the 




602 FSTllER sa.\'EU^ RALPH ADAMS 

locally increased tactile fremitus, tenderness and slightly decreased breath sounds 
Mojstnesr in the skin of the nght hand Has increased In companson with (he left 
hand 

HoentgenoIoSic examination (F>S 232) confirmed the presence of a soft tis> 
rue marr m tfie nght upper thorax posteriorly There was evidence of separation 
of llie third and fouxtli nbs and of an erosive process involving the body and 
facets of the third dorsal vertebra on the nght side Tlie esophagus and trachea 
were not displaced from their normal positions 



Fig 232->Cas6 4 Nturufibroma o Anteropovlcxior siew showing sofl tissue 
mass to right ia upper dorsal region and separabon of third and fourth nbs pos* 
ttporly Destruction of pedicle of third tlioracic vertebra can be seen on tight 
b Lateral view showing posterior position of tumor 

At operation the soft tusue mass was found to lie in tfie costovertebral gutter 
between the tlilrd and fourtli nbs |ust to the nght of the vertebral column An 
extension of the solid tumor entered (lie vertebral column but not the dura The 
mass waa smooth and firm and measured 4 by fi 5 by d cm The diagnosis was 
neurofibroma 

Tlie patient recovered and was rebeved of tier complaint 

Ctsx S — K woman of 28 years was admitted June 13 1948 complaining of a 
sensation of pressure and dull pain in the Mt upper lliorax of several years 
duration. At first Uie pain lasted only a few seoeods At the tune of admission 
there waa pain and a feeling of prevsurc cvciy day TTicre had been one small 
Icmoptysis Following a roenigenplopc examination previous to admission a 
diagnosis of neurofibroma was made 

By physical examination, the bioud pressure reading was not obtainable in 
Uie left arm and the left radial pulse was absent TTiero Mere dulness and absence 
of breath sounds in the left thoiacH. apes Blood studies were within normal 
limits Prominence of the second rib anteriorly on tlie left caused by a small 
chondroma was noted 

Roentgeno^wns fFig 233) showed a soft tissue mass approzioialejy 10 cm 
In the greatest diameter extending from tbo apex to Uie level of Uie sixth inter 
space posteriorly The trachea was displaced to the right There was erosion of 
the second and third nbs just beyond the vertebral border 

At operation, air irregularly lobulated sobd tumor 10 cm in diameter was 
removed The lower margin lay over the arch of the aorta and was adherent to 
the oostenor and lateral pleura in several places Tie tumor surrounded and 
A l^d the lef( subclavian artery It extended Uirough the tl oracic inlet and 
bXnd the btaeiual plexus The upper matjpn the tumor Uy opposite il,e filUi 
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Although a suggested characteristic pattern of attack has been 
described for sympatlietic tumors of the adrenal gland the problem 
of diagnosis remains difficult All paheats do not manifest typical 
symptoms and at times patients remain asymptomatic until a nyper- 
tcnsise crisis is incited dunng the course of an elective operation or 
al the time of removal of a previously unidentified suprarenal tumor 
The need for a keen awareness of this symdrome on tlie part of the 
internist and anesthesiologist is emphasized in the 4 cases to be re- 
potted Since specific diagnostic tests are now available, the condition 
can be diagnosed if at all considered 

IlErORT OF CASES 

Cvse 1 *-A woman, 23 jears of age, was first seen m February, 1946 Her 
Only complaint was that of peculiar recumsg attacks, five to six times daily, 
dunng the previous three years The attacks lasted ten to fifteen minutes and 
(OMisicd of Weakness, severe throbbing beadacbe, dyspnea, palpitation, epigas 
trio and substemal pain, nausea and vonutug, unsteadiness, and blotchmesv of 
the skin The attacks usually came after eating and at times vvere relieved by 
lomiting or sneezing Bet>veen the attacks she was perfeedy well Dunng the 

been per* 

. _ , — - — - - . ^ v» >11 pounds 

The pulse rate was 120 and blood pressure was 103 mm systolic and 94 mm 
diastoLc Shortly after admission to the hospital she had one of her typical at- 
tacks during which the blood pressure was iound to be ISO mm o5 mercury sys 
(olic and 120 mm diastolic which led to the suspicion of an adrenal tumor 
Routine Unne and blood studies were nonnaL The gastric acids, serum ca'i 
cium and phosphorus, and nonprotein nitrogen were all within normal hmits 
The fasting blood sugar was 100 mg pet 100 «x , during attacks il was 147, 156 
and ICC mg per 100 ce The servim potassium dunog an attack was 31 3 mg 
per 100 cc An intravenous py^^ugram was reported to show a depression of the 
left kidney consistent with a space-occupying mass in the left upper quadrant of 
tlic abdomen 

A histamine test (intravenous usiection 05 mg of histamine) according to 
the method of BoUi and kvale* was positive, « hypertensive reaction with repro- 
dutuon of a typical attack resulied, with a sy-stohe pressure of 200 mm and 
diastohc pressure of 140 mm A smular hypertensive reacbon followed the sub- 
cutaneous iniccUon of 23 mg of mecholyL 

Tlie history of recumng episodes with the demonstratiOD of significant hyper- 
tension dunng a typical attack, the mating of a typical attack With histamine 
given intravenously and mecbolyl pven subcutaneously and roentgenologic find- 
ings of a mass In Uie left adrenal region pointed conclusively to the diagnosis of 
a Iclt sided pbeocbromocytooia. 
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On ph>sical cxamiDaDon O^ere was a prominent nght scalenus anUcus muscle 
and marked dorsal scoliosis and kyphosis, with the concaiity tonard the nghi 
side 

Roentgenologic study (Fig 234) confinncd the spinal deformity as just stated 
In addition, there was pressure erosion of t)ie upper dorsal spine cysts and 
thinning in Uic nbs with erosion and generalized decalciBcation There was a 
mass behind the trachea, displacing the trachea and esophagus forward but not 
invading either one 

Calcium and phosphorus studies were done and tiicse excluded a diagnosis 
of parathyroid disease 

At operation, there was an extensive, soft invasive tumor extending laterally 
from Uie vertebral column and outward between the intercostal spaces Tlie 
tumor had flattened the ribs until tliry were paper thin and had grown under 
the pleura, causing it to present a lobulaicd surface The foramina of the ver 
tebral column were widened from pressure necrosis of adjacent bone The tumor 
was too extensive for complete removal The diagnosis was neurofibromatosis 

Tlie child recovered uneventfully from tlie operative procedure, but has an 
incurable tumor and may be expected to die eventually from revpiratory insuffi 
ciency or spinal cord paralysis 


StM\URY \ND COCLUSIOS 

Six cases ^vlth tlie diagnosis prosed by opcraljon and pathologic 
examination are reported as examples of the types of benign mcdi 
astinal tumor most often encountered m cliiucal practice 
Diagnostic features arc enumerated and discussed 
Reasons for an advocated policy of early diagnosis and piompi 
surgical removal are stated 

Methods used in the conduct of the surgical procedure are sum 
manzed 

Most benign mediastinal tumors may be recognized when small 
and in a favorable stage for safe surgical removal by means of a 
program of annual chest radiography of the population 
These tumors are poteotially dangerous, as they may enlarge 
rapidly, become infected perforate, or destroy normal structures by 
pressure Eleven and four tenths per cent are believed to undergo 
malignant degeneration but which specific tumors will degenerate 
perforate or cause irreparable damage by invasion cannot be predicted 
Operative removal is advised 


REFEIIE>CCS 

1 Uaie, H A Quoted by Laipply 

2 Iledblom, C A Intrathoraoc dennoid cysts and teratomata with a report of 

6 oersonal cases and lb3 cases collected from tlie Lterature J TTioracic 
Surg.. 5 22-49 (Oct ) 1933 

3 Laipply T C Cysts and cjstJC tumere of mceliastinuiii Arch Path 39 153- 

161 (Mar ) 1&4S 



607 


CLINICAL PROBLEM OF PHEOCIIBOMOCYTOMA 

asE2-Ap„.«, ■ D™ *'-' 

1 u j ness, each allacK 

previous year he had ■ , 7 

I _ . 1 .1 j. he was standing 

lasting about thirty se - — - .v vu 

under tension, as in church, and were associated with palpitatioii, throbbing m 
the head and a sense of body trenaor Previoiis examinations had revealed the 
presence of a fluctuating systolic blood pressure, 150 to 210 mm BeMuse or the 
eleiated blood pressure he had been on a vegetable diet dunng the previous 
three months and had lost 25 pounds In 1923, and occasionally afterward, sugar 
ttas found in the urme, but only in small amounts 

The pabent weighed 156 pounds The pulse rate was SO and the blood pres 
sure 158 mm systobc and 90 mm diastobc He appeared nervous and overachve 
The results of laboratory studies were as follows the hemoglobin was 14 8 
gm. erythrocytes numbered 4,470.000 and leoiocytes 9.350 The Hinton test 
"as negabve and the blood sugar 96 mg per 100 cc The urine contained a 
slight trace of albumin, 043 per cent sugir. the specific gravity was 1 026 and 
the sediment contained a rare leukocyte The roentgenogram of the sloill was 
nonnal The electrocardiogram showed a rale of 80, auricular premature con 
bacbon and a tendency to left aris deviation 

It was concluded that the problem was vasomotor m type and since the patient 
"as overworked and extremely tense, the attad>s were thought to be functional 
in origin He was advised to take a period of rest and then return to work on a 
restricted schedule 

The patient was not seen again unbl lliree years later at which time he com 
plained of pufiiness of the hands and ankles, occurring chiefly in the morning, 
dunng the previous nine roontlis At first the swelling was penodic but for Aree 
tnonths had been constant During the previous sis weeks Ire bad gamed 10 
pounds in weight The spells of transient weakness had conbnued and usually 
followed sneezing His physician had noted that the systolic blood pressure varied 
from 165 to 210 mm 

On pliysical examinabon there was definite edema of tlie hands and ankles 
The blood pressure was 168 mm systolic and 70 mm diastolic and the pulse 
rate 92 His weight was 159 pounds 

Urinalysis showed 3 plus albumin and 2 per cent sugar, with tlie sediment 
containing many hyaline casts The hemoglobin was 104 per cent, erythrocytes 
numbered 5,240,000 and leukocytes 12,300 The blood nonprotein nitrogen was 
26 mg , and sugar 103 nrg per 100 cc The total serum protein was 5 9 gm 
per 100 cc , albumin 3 5 gm , globulin 2 4 gm , and plasma cholesterol 205 mg 
per 100 cc 

The clinical picture at this lime suggested a nephrobc syndrome as indicated 
by albuminuna and reduced blood pixitem values wath normal hemoglobin, er- 
ythrocytes and nonprolem nitrogen A dietary factor also was considered as a 
cause of reduced serum protein value since be had restricted the use of protein 
over the previous three years He ale meat only once a week and no fish, eggs or 
dairy products He also had avoided taking salt 

Because of hypoproteincmia and edema it was decided to attempt to restore 
the blood protem with intravenous ammo acids Almost immediately after starting 
the intravenous administration of anugen, severe dyspnea developed, with a cough 


tolic. Dunng the nest few days basilar rales 


present in the lungs Follow- 
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Exploratory operation of the right adrenal area determined that the right ad 
renal gland was normal. A tumor 8 cm »a diameter was then removed from the 
left adrenal area EHinng the removal of the tumor a severe hypertensive reaction 
with circulatory collapse occurred The tumor weighed 260 gm the pathologic 
diagnosis was pheochromoc>toma (Fig 235) Pharmacologic studies indicated 
that 1 gm of the tumor had a pressor acbvily equivalent to 13 mg of epineph 
nne base 
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Fig 235 —Case 1 Photomicrograph showing the typical large irregular I yper 
chromatic nuclei granules in cytoplasm many of wfhich sUin yellow brown with 
eosia methylene blue method ptacUcally dear stiocaa between cell syncytia, 
infrequently lined with endothelium ( x 600) 


course was satisfactory Two weeks after removal 
and subcutaneous mecl oJyl fa led to produce 


The patients postoperative 

of the tumor intravenous , 

h -nerteosive reaction- Three montns alter operation the blood pressure was 
110^^ systole and 78 mm diastohft ste had gamed 4 pounds in weigl t. had 
ore energy an"! working daily She had not exi>enenced any of the previous 
attacks 
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right kidney to be nonnal in size, shape and position The left kidney outline 
was obscured by intestinal gas 

A diagnosis was made of diabetes melhtus and coronary sclerotic heart disease 
Vdth angina pectoris Dietary and insulut treatment was msbtuted for the dia 
betes, foUowing which the urme became sugar-free and the abdominal discomfort 
was rebeied, but the substemal discomfort became worse An electrocardiogram 
at this time showed a normal rhythm, rate of 100 and inverted Ts 

Following discharge from the hospital, she reported by mail, every one or two 
months, that there was a gradual decline in health, with fatigue, loss of strength 
palpitation, rapid pulse and substemal pressure on eicertion 

On January 30, 1937, she was readmilled to the hospital for study because 
of daily chest distress typical of angina which was incited by the shghtest exer 
tion Following an anginal attack she would be prostrated for the entire day 
During the previous three weeks a tense feeling developed in the left lower 
quadrant of the abdomen 

On physical examination at this tune the blood pressure was 150 to 160 mm 
systolic and 80 to 84 diastolic The pulse rate per minute varied between 90 and 
100 A large mass was found in the left upper abdomen An intravenous pyelo 
gram showed this to be a large rctropentoneal mass which had displaced the left 
hidney downward to the crest of tlie ibum The electrocardiogram showed a left 
deviation, inverted Ta and a deep Si 

At operation, a large tumor mass, 13 by 9 by 6 cm , was found attached to 
the upper pole of the left kidney Since the kidney was found to be infiltrated 
tumor tassue, u was removed with the tumor Because the patient’s condition 
became so poor, with a rapid pulse and low blood pressure no attempt was 
to examme the right adrenal gland The pathologic report of the tumor 
'‘»s pheochromocytoma 

*^6 patient was seen five years later She conbnued to have substemal pain 
ca exertion The blood pressure level was 180 to 210 mm systolic and 92 to 
110 mm diastolic The diabetes had become mote severe so that 48 units of 
insulin was required to keep the urine sugar free Two years later the blood 
pressure was 194 to 210 mm systohe and 100 mm diastohc and the angina was 


more severe 
S T segment 


The electrocardiogram at this time showed a depression of the 
m leads I, II and IV 


Case 4 —A man 52 years of age, was first seen on June 14, 1944 Three years 
before he liad had an upper abdominal exploration, but no information was 
siailable as to what was done His chief complaint was discomfort m the region 
a large postoperative ventral hernia which was tender on pressure 
Tlie pulse rate was SO and the blood pressure 120 mm systohe and SO mm 
diastohc Routine unne and blood studies were normal as were roentgenographic 
studies of die stomach and colon 

On the siidi day after entenng the hospital, surgical repair of the heima 
was vindertaVen Before induction of spaal anesdiesia 115 cc. of 1 per cent 
pontocaine and 27 cc of 10 per cent glucose), the blood pressure level was 
120 mm systohe and 60 mm diastohc and tlie pube rate was 74 Twenty imnutes 
later die systohe blood pressure rose to 200 mm and the diastohc to ISO mm 
Ten minutes later while the upper part of the abdomen was hemg explored, the 
blood pressure and pulse became imperceptable and pulmonary edema developed 
Tlirough an intratraclieal tube the bronchi wTre suctioned and oxygen was 
administered under pressure The patient continued in a sUte of profound or- 
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ing administration of a high protein diet, svith supplementary powdered ammo 
acids and salt rcstnction, uhich \sas well tolerated, the penpheral edema gradu 
ally subsided and he uas discharged front the hospital. 

Tuo and a half months later the patient required hospitalization agam, show 
ing ewdence of m>ocardial failure Sliortness of breath had started three weel^s 
before and had become progressively worse so that lie requued two pillows at 
night for comfort Edema of the legs had progressed upward to mvohe die sacral 
region. The hver was moderately enlarged. The blood pressure reading was 190 
mm s>stobc and 100 mni. diastoLc. For the first time the retina contained many 
small hemorrhages 

Laboratory studies showed a 4 plus albuminuna with a specific gravity of 
1 007 Tlie blood nonprotein nitrogen was mg and rose gradually to 133 mg 
per 100 cc. The total serum protein was fl 2, with the serom albumin 3 4 and 
globulin 2 8 

Blood sugar dcIcrTrunations varied froin 113 to 246 mg per 100 cc Tliere 
were 3100 000 erythrocytes A roentgenogram of the chest showed cardiac en 
largement (cardiothoraoc measurements were 17 to 32 4 cm ), with fluid at the 
left base The electrocardiogram revealed a rate of 110, left axis deviation and 
and inverted Tj Twenty four hour blood pressure studies ranged between l&O 
and 200 mm sjstohc and 85 to 110 mm diastobc 

The usual measures for combating m>ocardial failure, including the admmis 
tration of diuretics and digitalis, were instituted but the patient grew progres 
lively worse and died suddenly after an attack of severe mid back pain and pul 
monary edema 

The diagnosis made before necropsy was Grade III hspertension witli m>o 
cardial failure chrome nephniu and mild diabetes mellitus The diagnosis of 
intercapillary glomerulosclerosis was also given consideration because of mild 
diabetes mellitus hypertension retinitis nephnbs anemia and edema Tlie mam 
finding at necropsy was a firm well encapsulated tumor of the right adrenal 
gland, measunng 6 5 by 5 by 3 etn and weighing 105 gm Oa microscopic ex 
amination the tumor was found to be a pheochromoc>toma Other findings we»'e 
bilateral h)drothorax and hypertrophy of the heart (575 gm ) The kidneys were 
normal in size, with a finely granular surface and on microscopic study marked 
intimal thickening of the arterioles with some actual calcification was observed 


Case 3— A woman 59 >eais of age was first seen in April 1936 Dunng the 
previous four jeats she had noted lightness of the upper abdomen which was in 
termiltcut at the onset and then became constant Hie discomfort was cspeciaTty 
noticeable after meals at whicdi Uioe lliere was associated dyspnea palpitation 
and a fluttenng sensation in the abdomen She had recently lost 6 pounds ( 137 to 
131 pounds) in weight Dunng the previous six months sle had also noted 
dyspnea, substernal pressure and discomfort in the neck and jaws following 
exertion, which was relieved with rest 

Physical examination revealed that the patient was well developed and well 
nourished The pube rate was 80 and blood pressure level 160 mm systolic and 
100 mm diastolic The Je/t kidney was easily palpated but conudered nonna) m 
size Except for mild psonasis, die remainder cd the examination was negative 
Urinalysis revealed 0 4 to 1 10 per cent Sugar Blood counts were normal and 
the Hinton lest gave negaUve results Hie blood nonprotein nitrogen was 27 mg 
^ r 100 cc. and blood sugar 235 mg per 100 cc Roentgenograms of die stomach 
^lo and gillbUdda were nonnaL A roeot^nogram of the abdomen showed the 
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nght kidney to be normal in size, shape and position The left kidney outline 
was obscured by intestinal gas 

A diagnosis n-as made of diabetes mellitus and coronary sclerotic heart disease 
with angina pectoris Dietary and insuliD treatment Mas instituted for the dia 
betes, foUowiag which the unne became sugar free and the abdominal discomfort 

' ctrorardiogram 

cry one or two 
OSS of strength 

palpitation, rapid pulse and substemal pressure on exertion 

On January 30, 1937, she was readmitti^ to the hospital for study because 
of daily chest distress tjpical of angina wluch was incited by the slightest cxer 
ton. Following an anginal attach she would be prostrated for the entire day 
Ihinng the preiious three weeks a tense feelmg developed in the left lower 
quadrant of the abdomen 

On ph>sical examination at this time tl>e blood pressure was 150 to 160 mm 
sjstole and SO to 84 diastohe Tlie pulse rale per minute saried between 90 and 
100 A large mass was found in the left upper abdomen An intraienous pyelo 
gram showed this to be a hrge Ttltopenioncs) wars which bad dispjiced the Ir/t 
kidney downward to Uie crest of the ilium The electrocardiogram showed a left 
aos delation, inserted Tj and a deep S| 

At operation a large tumor mass 13 by 9 by 6 cm , was found attached to 
|he upper pole of llie left kidney Since llio fadney was found to be infiltrated 
by tumor tissue, it was removed with the tumor Because the patients condition 
bceamo so poor, widi a rapid pulse and low blood pressure, no attempt was 
niade to examine Uie right adrenal gland The palholopc report of the tumor 
uas pheochromoc>toma 

The patient was seen five >ears later She conlinuod to have substemal pun 
on exertion The blood pressure level was 160 to 210 mm systolic and 92 to 
110 mm diastobc The diabetes liad become more se\ere so that 48 units of 
mrulin was required to keep the uruie sugar free Two >ears later the bloof* 
pr««ire vias 194 to 210 mm S}$(oIic and IW mm diastobc and the angiita was 
more severe The clectrocardiogtani at this tune showed a depression of the 
S T segment in leads I II and IV 

Case 4 —A man, 52 ) ears of age was first seen on June 14, 1944 TIiree)ears 
before he had had an upper abdominal exploration, but no information vvas 
available as to wlial vvas done Ilis chief complaint was discomfort in the region 
of a large postoperative ventral benua wluch was lender on pressure 

The pulse rate was SO and tlie blood pressure 120 mm S}Stohc and SO mm 
diastolic Jloutine unne and bJooJ studu* wore norma) of were rocntgenographic 
studies of the stomicli and colon 

On Uie sixth day after entrnng the Iiospital. surgical repair of the hernia 
was undertaken Before uiductioa ot spinal anesthesia (18 cc. of 1 per cent 
pontocaine and 2 7 ec of 10 per cent glucose), the blood pressure level was 
120 mm S)$to1ic and GO mm diastolic and the pulse rate was 74 Twenty minutes 


Through an intratracJical tube the bronchi were suctioned and oxygen was 
adnunisterrd under pressuie Tim patient continued m a sUle of profound cir- 
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culatoiy collapse ui spite of mtrasenous admuustratioa of 5 per cent glucose in 
saline solution, 25 mg of ephediuie, 5 mg of pitressm, 5 cat units of digitalis, 
74 grains of aminophyllin and IJoo gram of atropine intravenously Pulmonary 
edema increased with cyanosis, and death occurred four hours and twenty minutes 
after the spinal anesthesia was induced 

Necropsy revealed a well encapsulated tumor, wdiich measured 4 cm m di- 
ameter, of the left adrenal gland PaUudogic eaanunafaon revealed tlie tumor 
to be a pheochromocytoma The other findmgs were marVed pulmonary edema, 
bilateral hydrothorax, dilatation of the nghl heart and mucosal hemorrhages 
throughout the mtestine 

COMRIENT 

These 4 cases show the various possible clinical features (Table 1) 
of a s>Tnpathetic adrenal tumor The patients may have various symp- 
toms or be entirely without symptoms (Table 2) The first patient 
had characteristic symptoms of the syndrome and fortunately, the 
blood pressure was observed during an attack, which led to the correct 
diagnosis which was confirmed by tlie production of attacks with 
histamine and mecholyl 

TABLE 2 

CuMCAL Tvpcs— PlIEOaiROMOCrrOMA 
A Svniptomotio 

1 Typical Episodic hypertension (Case 1) 

2 Chrome progressive hypertension (Case 2) 

2 Mildly symptomatic (Case 3) 

1} MyiitplovuHtc 

1 Operatiuii invited hypertension (Case 4) 

Case 2 when fiist seen piesented symptoms similar to but much 
Wilder than lliose of Case 1 During the course of the next three years, 
Grade HI hypertension developed with cardiac and renal failure. The 
tpisode of acute left ventucular failure which occurred following the 
intravenous administration of ammo acids was most likely a severe 
hypertensive reaction and had tlie blood pressure been determined 
during that time, the correct diagnosis might well have been made. 
This c.ase suggests that persistent hyi>ertension may develop as tlie 
result of rtiwl changes caused by llie hypertensive attacks The kidney 
(liaiigcs, vvhic!) at first are functional, soon become organic 

Case 3 liad mild symptoms which in retrospect were suggestive of 
paroxysmal hypertension She also had attacks of angma. The adrenal 
tumor, because of its size, produced discomfort in the left upper part 
of the abdomen, which led to its discovery' The true nature of the 
tumor was revealed only by microscopic study. Case 4 gave no history 
of hypcrtensiv e episodes and the operaUon undertaken was an elecliv e 
repair of a postoperative ventral henna 

Tlie correct diagnosis was made in only 1 of Uie 4 patients Only 
C,i<;e 1 had typical attacks Cases 2 and T lud mild symptoms which 
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in retrospect would fit the symptoms of this syndrome Consideration 
of the possibibty in every pabcnt with vasomotor episodes should 
lead to a higliet incidence of correct diagnoses now that helpful diag 
nostic aids for S)Tnpathetic adrenal tumor are available to us 

The sudden nscs m blood pressure values with subsequent so called 
shock which were observed at operation (Coses I, 3 and 4, Fig. 236) 
were all qmte siirular In Case 1, manipulation of the tumor during 
its removal incited tlie hypertensive reacbon, but in Cases 3 and 4 
hypertension was noted shortly after the admmistrabon of spinal 
anesthebc The hypertension probably resulted from the drop in blood 
pressure (Case 3) which follows spinal anesthesia, causing a reacbon 
such as that which follows an injection of mecholyl or histamine The 
fall m blood pressure followmg spinal anesthesia causes a demand 
for secrebon of epinephnne which, in the presence of an adrenal 
tumor, will 
nephrme is 

The senoi 

state at operation has been atbibuted by many writers to a state of 
shock If shock is defined as a state of penpheral vascular collapse, 
dien iQ our cases just tiie opposite mechanism seems to take place 
The best explanation of this state of shock is that an excess of ctreu 
Lting epinephrine causes an mcrcase in peripheral resistance which 
progresses to such a degree as to cause serious left ventricular strain 
and resulting pulmonary edema The bronchial ilmd which was as 
pirated in Case 1 at the Unc of operation during the absence of pulse 
and blood pressmo was definitely blood bnged, similar to that seen in 
cases of acute left heart failure The hypertensive reacbon with vas 
cular collapse at operation seems nnalogous to tliat which would result 
from placing a clamp on the ascending aorta, causing great cardiac 
strain 

The beatment or alleviabon of such a reacbon requues tlie imme 
diate removal of the adrenal tumor ratlier than a delayed approach 
This IS necessary to prevent the further secretion of epinephrine into 
the circulabon and also if a “state of shock" is present the low blood 
pressure may logically c-ilI for further epmephnne Measures which 
aie used in cases of acute heart failure are necessary such as admin 
isbation of oxygen and digitahs and pcrliaps peripheral vasodilating 
drugs Many authors* ® * attribute this shock reacbon to adrenal 

hek and, tlierefore advise the use of epinephrine This agent should 
rot be helpful and m tlie amounts given by some observers may well 


be hannfuL , , , 

The shock state with pulmonary edema may continue even after 
removal of the tumor if the cardiac reserve is insufficient to restore 
nroDCT circulation If the tumor is permitted to remain after the col 
P ^ niace as m Case 4, the cardiac strain may continue with 
ede™. and dead, cay reel, 
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The mk of remo\al of an adrenal sjTnpalhetic tumor is great Of 
37 cases reported in the hterature, 10 patients died either during or 
shortly after operation Our 2 patients sursived If the tumor is re 
moved successful!), complete relief of all s)mptoms may follow, as in 
Case 1 Of tlie 27 reported operative survivals 24 patients were com 
pletely well 

bUMUARY 

The 4 cases of sympathebc tumor of the adrenal gland here re- 
ported have vanous chnical manifestations of this disease Smee vaso- 
motor s)’mptoms were prevalent in all these cases, one must consider 
an adrenal tumor in patients presentmg these complaints, irrespective 
of seventy of the s)-mptoms If llie correct diagnosis is made as m 
Case 1 (and tins « now possible with newer diagnostic procedures 
such as histamine and me^olyl), and if the patients cardiac reserve 
is sufficient to tolerate die operation with its hypertensive reaction a 
clmical cure results If die correct diagnosis is not made fixed hyper 
Unsion wath progressive cardiac and renal fajuie results (Case 2) 
If an adrenal tumor is found, as m Case 3, the true nature of the 
tumor should be determined before operabon since the anesthesiolo- 
gist and surgeon will then be aware of die problem and better able 
to plan the anesthesia avotdmg spinal and proceed with dispatch to 
temove the tumor Should an unusual hypertensive rcacbon be ob 
served by the anesthesiologist during the course of an elecbve opera 
bon as m Case 4 the diagnosu of sympathetic adrenal tumor should 
be considered and if proven by abdominal exploration, serious con 
sideration should he given to its removal 

The use of epinephrine in the event of a shock state with pulmonary 
edema dunng the operation for removal of these adrenal tumors is 
not judicious since actually (be slate of shock is best explamed as 
the result of left ventncular heart strain secondary to increased per 
ipheral resistance owing to an excess circulatory epinephrine Therapy 
of the condibon includes rapid removal of the tumor and the admin 
istration of oxygen and digitalis Recovery from the reaction depends 
chiefly on the patents cardiac reserve 
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nSDICATIONS FOR SPLENECT03IY 


John W Nonaioss 

Lv recent years our knowledge of the relationship existing between 
the spleen and the reticulo endothelial system on the one hand and 
the bone marrow on the other has been considerably augmented It is 
known that the spleen normally exerts an inhibitory action on the 
hematopoiesis of the bone marro'V There exists a debcate balance 
between these organs Under certain circumstances this balance is 
interrupted and a serious change in hematolopc values may occur The 
causes for such an interruption are many and are still ill understood 
It is believed that tumors, toxic substances of many sorts, certain drugs 
and some metabohe disturbances play an important role m this regard 
No longer can it be said ^at there are but two clear*cut medical 
indications for splenectomy, namely, congenital hemolytic jaundice 
and idiopathic thrombocytopenic purpura The hst must now include 
idiopathic neutropenia, selected cases of congesbve splenomegaly, 
pnmary panhematocytopenia, selected cases of secondary panhemato 
cytopenia and certain cases of acquired hemolytic anemia (Table 1) 

table 1 

Indications for Sploicctomy 

1 Rupture of the rpleen 

2. Ftosed spleen 

3 Fninar)' spJemc turnon 

4 CoDgemUl heinoI>tic lauadice 

5 Acquired hemolytic jaundice (selected cases) 

6 Idiopathic thrombocytopenic purpura 

7 Idiopathic neutropeiua 

8 Pnmary splenic panhematocytopenia 

9 Secondary splenic panhemalocytopema (selected cases) 

10 Congestive splenomegaly (selected cases) 


Rupture of llie Spleen —There is no cause to argue tlie mdica 
tion for splenectomy when that organ has been injured and is a source 
of hemorrhage Such cases are surgical emergenaes and demand im 
mediate attention Rupture may occur immediately following trauma 
to the spleen or may be delayed for a matter of days or even weeks 
before the bleeding assumes sufficient proportion to be obvious 
Splcmc rupture occasionally occurs in fulminating cases of maJarn 
c&tinic myelogenous leukemia typhoid fever, typhus subacute bac 
tenal endocarditis, mfectious mononucleosis and foHowing multiple 


infarcts from any cause. 

Ptosed Spleen.-The spleen, because of occasional elongation of 
„s pcd.de may migrate to any part of the abdomen and may even 
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be mistaken for a pelvic tumor Occasionally, such a spleen may be- 
come twisted on its pedicle and give rise to an acute sifrgical emer- 
gency A movable spleen, because of the danger of strangulation, 
should be removed 

Primary Splenic Tumors.— Rarely, primary tumors may arise in 
the spleen They may be malignant as is the case with fibrosarcoma, 
endothehosarcoma and lymphosarcoma, or they may be benign as m 
certain angiomatous tumors Splenectomy is obviously mdicated m 
the malignant tumors if no demonstrable metastatic lesion is present 

Splenectomy should be carried out m the occasional case m which 
an Echinococcus cyst mvohes the spleen Care must be taken to re- 
mo%e it without rupturing the cyst smee an anaphylactic reaction will 
occur if the contents of the cyst come m contact with the peritoneum 
Small, mulbple cysts of the capsule are benign and of themselves need 
not be removed, but the occasional large sm^e cyst, either dermoid 
or hemorrhagic, or of the type that may follow infarction, calls for 
splenectomy Rarely, congenital polyc>stic disease involves the spleen 
but requues splenectomy only if an adverse effect on hematopoiesis 
can be demonstrated, or if tlie procedure seems wise from a mechanical 
point of view 

Congeutal HemoljUc Jaundice.— The basic abnonnahty m this 
condition probably is a congenital change in the red blood cell, it is 
small m diameter but tlncker than normal These spherocytes are re 
moved by the rebculo'Cndothelial s>stcni of which tlie spleen is an 
important part These cells show increased fragility m hypotonic saline 
solution 'Ibeir breakdown by die reticulo endothelial system leads to 
evidence of increased hemolysis, namely an increased urobilinogen 
output in the uruic and feces and an hyperbilirubinemia with jaundice 
pie anemia resulting from this destruction causes stimulation of the 


In such cases, remov al of the spleen stops the greater part of this 
hemolytic destruction and the whole ejele ceases, although there is 
no change in the abnormal cells themselves If care is taken to hunt 
out and remove any accessory spleen rarely is there any return of 
anemia or jaundice Indeed, for some time there is some degree of 
polycythemia because of the marked hvpcrplasia of tlie bone marrow 
Acquired Ilenioljtic Jaundice.- This may be acute or chronic 
Acute hemolytic processes often, but not univ ersally, respond to sple- 
nectomy At tunes, when the patients condition is enbe^ enough to 
forbid splenectomy, hgabon of the splenic arter> may be hfe-saving 
and may be followed at a later and safer tune by splcncctomv The 
scope of this paper does not permit a detailed discussion of the chronic 
acquired hcmol>iic anemias The> need detailed indmdual study and 
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only m selected cases can splenectomy be advised Results are un 
certain altlibugh occasionally spcxitacular It should generally bo con 
sidered the procedure of last resort. 

Idiopathic Thromliocjtopenic Purpura —Patients suspected of 
having idiopathic thrombocytopenic purpura require careful study 
All known causes of throm^cytopenu must be ruled out all drug 
contacts carefully investigated and allergic phenomena considered 
The bone marrow must be observed and the presence of a normal or 
increased number of megakaryocytes established It is believed that 
the presence of large numbers of eosinophils m the bone marrow is 
suggestive of an allergic state and that in such cases operation should 
not be earned out If these precautions are strictly observed and 
splenectomy performed only in those cases m which no cause for 
thrombocytopenia can be found in which there is no eosinophilic in 
filtration of the bone marrow, and when the bone marrow studies dis 
close a normal or increased number of megakaryocytes results on the 
whole will be good Under the best of circumstances however re 
lapses do occur m some cases after splenectomy sometimes many years 
later About 75 per cent of paticnt5 who undergo splenectomy for this 
condition remain permanently cured The response to splenectomy is 
immediate and dramatic with a rapid rise of the platelets to or above 


is It so essential to bo certain (hat accessory spleens are removed at 
the time of splenectomy as it is in thrombocytopenic purpura because 
if purpura recurs the uncertainty of finding splcruc hssue at operation 
makes a surgical procedure prohibitively dangerous 
Idiopathic ^leutropenla —In recent years this condition has been 
established as a definite entity and has taken its natural place beside 
hemolytic anemia and thrombocytopenic purpura Here also as in the 
case of thrombocytopenia, known causes for neutropenia drug or 
allergic must be considered and ruled out likewise bone marrow 
must show evidence of normal or increased granulopoietic activity 
If no cause can be found and the bone marrow shows such increased 
activity splenectomy is indicated for this condition The response is 
immediate and lasting Although enough time has not elapsed to 
evaluate the duration of the results of splenectomy in this syndrome 
relapses appear to to rait 

Primary Splenic Pannematocytopciua — bplcnic involvement has 
been considered m the abnormal hematologic balance seen in cases 
of hemolytic anemia (red blood cells) idiopathic neutropenia (neu 
tronhilic cells) and idiopathic tbromboc>-topcnia (platelets) Incases 
” K h all three elements are involved the condition has been called 
in wmc . j ^topcnia In these patients there is a marked re 
^f red blood cells bemo^obm neutrophils and phfelcfs in 
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the pejjphera) bJood Bone marrow studies disclose a compensatory 


anemia actually are examples of this sjTidronie Cases may be acute 
and fulminatmg, reqmrmg emergency splenectomy while otliers are 
chronic and ^adually become more pronounced until repeated trans 
fusions are necessary to sustain life Splenectomy is indicated m all 
such cases when no ebologic factor can be found The cause of the 
splenic imbalance in this syndrome is not understood 
Secondary Splenic Panhematocjiopenia —The normal function 
and balance of the spleen may be upset to varying degrees m many 
diseases Lymphoblastoma Hodgkins disease rheumatoid arthritis sar 
coidosis drug sensitivities as in some cases of benzol poisoning and 
Gaucher s disease aie examples of etiologic factors that may cause 
this syndrome Selected cases in this group respond well to splenec 
tomy Hodgkin s disease may have its first manifestation m hematologic 
abnormalities of this type and the diagnosis at times is made only 
when the spleen is observed histologically after its removal Such 
patients may do well with complete remission of the hematologio 
abnonnahties for some montlis or even years after splenectomy Pa 
tients with Gaucher s disease of the chronic type show marked im 
provement after splenectomy when panhematocytopenia is present in 
the peripheral blood and when el eie is compensatory hyperplasia of 
the bone marrow 

Congestive Splenomegaly —Any condition that partially or totally 
obstructs the splenic vein or any porbon of the portal system at or 
above the level of the splenic vem will cause congestive splenomegaly 
and lead to an engorgement of the collateral circulation involving the 
vasa brevia and tlie esophageal veins Tlie resulhng varices often 
bleed severely and at limes fatally The most common site of portal 
ohsbucbon is vvithm the liver itself where cirrhosis impedes the 
normal portal flow Congenital abnormaiibes of the portal vein tlirom 
bosis of the splenic vein and schistosomiasis mansoni are much less 
common causes of tins sjndrome If the process involves the liver as 
It so commonly does death from hepabc failure is the end result if 
hemorrhage fiom vances has not already proved fatal 

Pabents in whom the spleen or splenic vein alone is involved will 
be cured by splenectom> Any pabent with congesbve splenomegaly 
will be helped by splenectomy in that 40 per cent of the portal blood 
IS derived from tlie splenic circuit and tlie portal h>pertension will be 
greally diminished by the removal of tins source of incoming blood. 
Furthermore the tendenej to pTnhCTnatoc>-topenia vvull be favorably 
influenced by splenectomy 

An> pabent witli congwlne splenomegal) who will stand the 
oixrnlive procedure should Iw suljected to splenectom> Unfortu 
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nately, in all too many pati^ts suffenog from this syndrome the con 
dition 15 far advanced before the quesbon of splenectomy is considered 
In such circumstances, Uie danger of the procedure too often is pro- 
hibitii e If the physician could see such pabents early and splenectomy 
be performed at that time, much could be gained by the procedure 

tONTRALNDICATIOSS 

The most miportant contraindication to splenectomy is agnogenic 
mjeluid metaplasia in which the bone marrow loses its ability to 
make red blood cells, platelets and granulocytes because of the over- 
growUi of fibrous Ussuc and in some cases of bony tissue Under 
these cucumstances the spleen and, to a lesser extend the hver and 
kidncjs take over hematopoiesis If the spleen is removed, the main 
source of blood fonnabon is lost Bone marrow studies m all cases in 
which splenectomy is considered are essential and will prevent mis 
takes of this sort Removal of the spleen in cases of leukemia and 
poljcythcima is without merit and, m general, is conbaindicated 

DISCUSSION 

'VVitb our increasing knowledge of the spleen, its /unebons and 
dysfunctions, the mdications for splenectomy have increased Careful 
study of each case is of the utmost importance Exact hematologic 
diagnoses ore essential when possible if the best results are to be 
obtained The interest of pbjsioans and surgeons must be stimulated 
to rccognire splenomegaly ui its early sUges and to study it at that 
tune if the greatest good is to be denved from splenectomy Cases of 
splenomegaly which after observabon and extensive hematologic study 
defy diagnosis deser%e splenectomy It is in this way that our knowl 
edge will be most rapidly advanced and our patients will derive the 
most benefit 

SUMMARY 

Our knowledge of the spleen and its hematologic funebons is 
steadily increasing 

The individual indications for splenectomy arc discussed 

Agnogenic mj eloid metaplasia is the most important conbaindica 
lion to splenectomy 

IS essential to the most satis 
fa( 

those cases of splenomegaly 
in which the cause cannot be detennined 
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Total gastrectomy refers to a radical operative procedure designed 
to remove the enbre stomach, in most instances for extensive malig 
nancy arismg m that organ During the past ten years there has been 
a recrudescence of interest in this method of operativ e approach to the 
problem of gastiic mnhgnancy, and in most instances tins has been 


I 

regard to the postoperative morbidity or moifahty or its effect upon 
prolongation of life 

INDICATIONS 

Surgery in its first effect should be designed to relieve suffenng 
and to prolong life, in short, a postoperative existence which has the 
liope of comfort, freedom from pam and reasonable usefulness on 
the part of those trusting their lives to the surgeon Radical surgical 
procedures which are accompanied by high mortality, as is total gas* 
hectoni), which give rise to immediate postoperative distress incident 
to any major operation and which do not prolong life beyond at least 
the anticipated avenge period of unoperated similar cases, can do 
little to enhance the reputation of the careful, thoughtful surgeon or 
of the surgical profession Only recently wc have noted in the literature 
unwarranted favorable conclusions m regard to total gastrectomy m 
a report of a small series of cases of total gastrectomy in which 30 per 
cent of the patients operated upon succumbed to recurrent mahgnant 
disease two to three months after opeiabon The natural expectancy 
of life m an unoperated senes of cases similar to 30 per cent of the 
group referred to above m our expenence has been five and one-half 
to SIX months It is obvious to even a mildly cnbcal observer of 
surgery that lesions i ' ’ * 

be removed with an .... . . ^ 

should not be undert * 

method however, total gastrectomy is a valuable procedure and in 
properly selected cases is an extremely useful surgical approach to 
extensive malignancy Only cases id which the stomach has been com- 
pletely removed with no portion of the stomach being left, wath 
anastomosis of the esophagus to some part of the small bowel, would 
be termed total gastrectomy This anastomosis of the esophagus has 
been made to the duodenum or lemnitm but in the more recent re- 
621 
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ports of these cases, m most instances the esophagus has been anasto- 
mosed to the jejunum 

Conner of Cincinnati, m 1834, was the first to report complete re 
moval of the stomach in a man, but his patient died on the operating 
table In 1897 Schlatter completed a successful total removal of the 
stomach and his patient lived one year and fifty three days after 
operation Numerous reports of single or isolated cases of successful 
total gastrectomy appear m the literature but until the last eight or 
ten years, no large senes has been reported from any surgical chmc 
Finney and Rienhoff, m 1929, reported an analysis of a collected senes 



of 122 cases of total gastrectomy id the hterature to that date In this 
group they reported 5 cases of their own and stated that after critical 
analysis of the group of collected cases there were only 62 cases of 
true total gastrectomy and in 55 cases of this group of 122, less than 
3 cm of the stomach remained The operatne mortahty rate was 538 
per cent m the 67 pabents who bad definite total gastrectomies 
^ In 1943 Pack and McNeer, m an excellent collective review of 
the htera^re to July 1, 1942, reported an analysis of 303 collected 
CPS of total gastrectomy which mcluded 20 cases in which total 
glstrectomy was performed by them In their group of 20 cases there 
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were 6 operative deaths, a mortality of 30 per cent, whereas there was 
an operative mortabty of 37 6 per cait for 298 total gastrectomies col 
lected over the period of 1884 to 1942 
It IS during the last ten years that interest in this problem has been 
most achve and has been most productive of numerous reports of 
senes of cases especially of relatnely larger groups of patients oper 
ated upon in clmics or by individual surgeons 
In 1938 Dr Lahey* reported on 5 successful cases of total gas 
trectomy, and from that date our own mterest in this operation was 

TABLE 1 


Totai, Gastrectomy, 1927-1946 Inclusive 


Year 

Total 

Gastrectomy, 

Number 

Postoperative 

Deaths 

Number 

Operative 
Alortality 
per cent 

1927 to 1937 
Inclusive 

12 

5 

416 

1933 


1 

250 

1939 


3 

250 

1940 


5 

630 

1941 

10 

5 

500 

1942 


2 

154 

1943 


3 

18 7 

1944 

7 

1 

14 3 

1945 


1 

14 3 



1 

16 6 

Total 

95 

27 

264 

— 





From 1942 to January 1 1947 
49 total gastrectomies— 3 deaths 
opeiame mortality 16 3 per cent 
Fnor to 1942 

46 total gastrectomies— 19 deaOts 
operative mortality 416 per cent 


Stimulated and the number of pabents having tins operation mcreased 
rapidly (Fig 237) 

In 1944, Laliey and Marshall* reported die results to October 1943 
to a group of 73 cases in which the operative mortabty for the entue 
group was 33 per cent This mortality rate, however, included the 
carher cases of total gastrectom>, our first case being done m 1927 
^or to January 1, 1942, 46 totai gastrectomies were performed ui 
dus clinic, with an operative mortahty of 41^ per cent Since this 
report m 1944 total gastrcctom> has been earned out in 22 additional 



624 


SAMUEL F ^^ARSUALL, LOWELL H. BROWN 


cases up to January 1 1947 pialmg m all a senes of 05 cases of total 
gastrectomy done at the Lahey Clinic Ihe operative mortality m 49 
consecutive cases in which total gastrectomy was done since January 
1, 1942, has been 16 3 per cent— a noteworthy reduction m operative 
mortality as compared to the rate (41 3 per cent) prior to January 1 
1942 (Table 1) 

The reduction in operatn e mortality can be attributed to a number 
of factors expcnence gained ui the performance of the operation, 
better operative technic better selection of cases improved anesthesia 
and better understandmg of preoperative and postoperative care of 
these patients particuHily in relation to knowledge of blood chem 
istry, vitamins and blood protems Of considerable significance also 



The number of total gastrectomier compared with the number of parbal resections 
done each year u shown. 


is the effect of chemotlierapy particularly sulfonamide and penicillin 
therapy These drugs have Iwn invaluable to us m improving our re- 
sults and avoiding postoperative complications such as wound infec 
tion pentonibs and chest compbeahons One other factor which has 
been c 
trecton 

bon anu x- i — r - ^ 

avoidmg postoperabve devUis resulting from serious pulmonary com 

phcatmi^o ^terest to note the relative proporbon of total to 
over the period from 1936 to 1945 (Fig 238) 
lod, 1939 to 1944 inclusive there was a relabvely 
total gastrectomies in relabon to parbal gastrec 


partial gastrectomies 
Dunng a six year per 
hi^er proportion ot 
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tonnes than before 1939 or 1945 Perhaps this was the result of an 
effort to increase the operability in cases of advanced cancer and with 
it a resultant nse in operative mortahty With increase in expenence 
and with improvement in ceifain technical features, however, the 
operative mortahty dropped remarkably (Table 1) Out of this has 
also come a better selection of cases fitted for such a radical pro- 
cedure and the mortahty rate has more or less remained constant 
from 1942 to 1946, as may he noted in Table 1 From 1944 to 1946 
total gastrectomy was done in even fewer cases This, we are sure, is 
based upon better selection of cases and the realization that one must 
be able to remove cleanly all demonstrable cancer if results are to be 
all that is desired 

Waugh and Fahlund reported a similar expenence with total gas 
trectomy at the Mayo Clmic They reported a series of 77 cases of 
total gastrectomy done by the abdominal route from 1917 to 1943 
inclusive, in 33 cases from 1917 to 1939 operation was performed with 
a mortality of 60 6 per cent, whereas in a group of 44 cases in which 
operation was earned out from 1940 to lOil inclusive, the operative 
mortality was 31 8 per cent Twenty of these patients were operated 
on m 1943 with 5 operatii e deaths a mortality of 25 per cent 

In the mam, there is only one definite indication for total gastrec 
tomy and that is when a tumor so involves a stomach that it cannot 
be completely removed by partial gastrectomy Total gastrectomy is 
to be avoided if all demonstrable tumor cannot be remov ed at the time 
of operation Evidence of widespread or distant metastases precludes 
the employment of this operation and in some of the cases this can 


involved areas can he included in the radical extirpation of the malig 
nant lesion, and this seldom proves to be possible Portions of the 
pancreas can be included in this surgical removal The soleen should 
be removed m the majonty of these cases, in our hands this is always 
done avilhout increase in mortahty and its removal really simplifies the 
complete mobilization of the stomach ® Total gastrectomy is indicated 
m tumors of the cardia and fundus or in widespread malignant disease 
confined to the stomach, sudi as hmbs plaslica When roentgen ray 
studies indicate extensive involvement of the stomach with carcinoma 
and total gastrectomy must be considered, it is important to determine 
whether the esophagus is involved. The roentgen ray studies in most 
cases will indicate encroachment upon the csophagiis, dilatation or 
ohstruebon of the esophagus is evidence of this and further informa- 
bon can be obtained by esophagoscopy Should roentgenologic and 
endoscopic examination mdicatc lovolvcmcnt of the esophagus, trans- 
thoracic reseebon of the cardia or even total gastrectomy should be 
done by this route 
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All of this group of patients (95) have had resection by the trans- 
abdominal route and none of the transthoracic resections are included 
m these figures. In general, we prefer transabdomioa] approach in all 
these cases. This type of operabon carries less operative nsk and 
morbidity and a more thorough removal of lymphatic nodes can be 

.1 \ ?,i W 



trectomy 

done thrniiph the abdomen It is obvious that there will be some cases 
in whu 
m anes 

mortali _ _ _ _ - - 

* asef ^^be maintained for long periods with pi^fcct re- 





r ».A«BUU. UJVVELL MOM-N 
amofnt of uivoIreS 

IS mai/e for peritoneal imnlanr< ifetenmiied and a seajcl 

can bo mobilized aiS IbeSSa ‘''7 If the stomad 

ivith neoplasm gaslrcctoniy tSn diaphragm are not invadci 

tach the omentoi from Si SSn it, n de 

(he lesser omental cavity anJMmu^lhf *’"”*'* “Posare ol 
IS estension of tumor to the nm!S. “ ™'Econ to ascertain if there 
already stated tlie spleenTs awiw o,°”!!'°‘’““°‘ical structuies As 
ivhen total gastrectomy is do^ “ P'“P“rcd by Dr Lahcy 

y none and »e have seen no difficulty anse 



from thjs procedure as Grahtm hi* 

tomy It facihtates mobilization S splenee 

of involved splenic groups of nodes removal 

mobdiEed, the stomach ij turned vnwarri .10 ® completely 

and not detached from the esophi uniij fif margin 

the esophagus and jejunum is begun bv OTmnlli!’ ®“«tomosis between 
line of the anastomosis Entcro enterostomv ”? posterior suture 
efferent and afferent loops of jqunum wluch ^li oiu * between 
of bile and pancreatic juices from the pro«nS 
jejunum without coming m contact vnth the lower end of thV^°^ 
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agus This anastomosis wll also prevent dilation and obstruction of 
the proximal jejunal loop which may occur at the esophagojejunal 
anastomosis as a result of edema or narrowing of the esophagus at the 



^)g 242 — Tt e complctftl esophagojeiuiul anastomosis u illustrated Note entero- 
enterostomy between ptoumal and distal loops of jejunum. 

suture line Dilation of the proximal loop with hcjuid contents has 
been responsible for leaks at llic anastomosis and subsequent con 
taminition and peritonitis 


RESULTS 

Tiicre were 27 postoperatixe deaths m this senes of 95 patients The 
majority of dcatlis (15) resulted from contammation and infection 
such as pentomtis abscess and so fortli Ei^it deatlis followed senous 
chest compheabons such as pneumonia mediasbniUs and pulmonary 
infarction It is conccnable tliat many of these compheabons in the 
carlur ciscs could Inse been axoided by the use of chemotherapeutic 
agents but it is important to emphasize that clean surgery, lack of 
trauma and contaminabon are still Uic most important factors in pre 
\cntuJK Uicse compheabons Cardioa ascular complications accoimted 
for 4 deaths Uc shall not atUmpt to discuss the final postoperaUve 
results m tins senes as this phase is coaertd bv Smith in a report of 
S9 cases m this group to which 6 additional cases base been added. 
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The results m 95 cases in which total gastrectomy was performed 
at the Lahey Cliruc between 1929 and January 1, 1947, are reviewed 
The operative mortality in 46 cases in which operation was done dur 
iDg the period from 1927 to January 1942, was 41 3 per cent. The 
operative mortality m 49 consecubvc cases since 1942 was 163 
per cent 
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CARCmo^IA OF THE bTOMACH— ILVTK OF OPEUVBILHY 
Samuel F Mahsiiall and Mark L Weloi 


Caeonoma of the stoin'icli presents an especially serious aspect to 
the diagnostician and surgeon because of tlie apparently low rate of 
resectability which is eMdcnccd by reports of many senes of cases 
The low rate of operability is almost entirely dependent upon the 
delay in diagnosis The frequent occurrence of malignant disease of 
the stomach is apparently not yet fully recognized and this fact 
should constantly be emphasized in order to pievent delay in employ- 
ment of diagnostic procedures Appro\unatcly 30,000 persons a year 
die from carcinoma of the stomal It is the most frequent form of 
malignant disease found in Uie male, of about I in 5 males who die 
of mahgnant disease Uie initial lesion arises in the stomach 
Carcinoma of the stomach occurs nearly twice as frequently in men 
as in women, this ratio in 1943 was 20 males to U females according 
to the Bureau of Vital Statistics 

TABLE 1 

Tumors of the Sxosuai— 464 Patients 
(1639-1043) 

Benign tumor 9 

Sarcoma 15 

Carcinoma 440 

464 

It IS significant, also, to realize that the majority of tumors of the 
stomich are carcinomatous A study of a consecutive group of pa- 
tients with gastric tumor brouglit to surgery during a five year period 
(1939-1943) reveals tliat m ^ pet cent the tumor was mabmant 
(Table 1} 

It IS cv idcnt that tlie incidence of occurrence of benign tumors is 
low and tint the majority of neoplasms of the stomach presents 
SI nous problems and demand the earliest possible operation 
All available diagnostic methods to determine the presence of tumor 
of the stomach should be employed upon the sb^fest suspicion if 
progress is to be made m tins very serious aspect of malignancy 
Fluoroscopic and roentgenologic examination of the stomach has 
proved to bo the most valuable method at present in the diagnosis of 
malignant disease of the stomacli, but gastroscopic examination should 
be employed more frequently, and one should not hesitate to ubhze 
exploratory liparotomv m the event that oUicr diagnosUc methods do 
not iwMlivcl) nile out gastnc neoplasm Tlie cytologic diagnosis of 
631 
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ga^tnc carcujoma a5 advocated by Fa^amcolaou iS an added valuable 


come to tbe physician because of j>‘mptQins of gastne distress which 
have bees present fat many months or have bad treahneut and diets 
for long periods before any positive e-ffort is made to establish a 
^agnosis 

TABLE 2 


CvncisosfA or TBK Stomaoi OpERASomf w 653 Patients 
( 1336 to 1943 Iiiclufl\e) 


Exploraboo and biopsy 
Palliative oiieraQon 
Partial ^bectooiy 


Pabeou PostOperatii e Mortality, 

Aumbsf Per cent Deaths Per ceot 
300 43f IS 5 

84 13 0 16 19 

269 43 0 31 It-S 


lo the Lahey Clinic ov cr a penod of ten } ears, 1936 to 1945 inclusivr, 
653 patients have been operated on for carcinoma of the stomach. Of 
this group, rcsechon was possible in only 269 patients, or 41 per cent 
f Table JJ; 

Front Table 2 it is evident that the rate of resectabibty is lass than 
ball of tbe number of patients submitted to operabon in this instance 
41 per cent This figure includes not a few msfances of rMecliofl 
being done in pabents with advanced disease for purely palliative 
purposes 

TADUE 3 

Caaososca or iBE SrosiACu PnEorERATTVE Ducnosis c4 469 Faitcnts 
(1930 to 1946 ft>cJiu<tc> 

No. of Opewbihty, 


Patients Pet cent 

loopierable, no exploraboo 328 43.2 

Exploraboa and biop^ onl/ 91 19 4 

PaUutne operanoo Sg S3 

partial gastrectomy 113 241 


Operability, however, is even much less (24 1 per cent) when one 
considers the nuniber of reseeboos that could be done m those cases 
m which the diagnosis of cancer xvas mcontroverbbjy established by 
various diagnosbe methods In a group of 469 patients upon whom a 
preoperabve diagnosis of carcinoma was made, only 113 pabents had 
reseeboo of their neoplaimis (Table 3) 

Fitfure 243 shovvs the number of pabents with cancer of the stomadi 
operated upon each year (1936 to 194S) 

In relabon to the ournber or cases in wnicn reseebon was possible it 
evident that Ae reseebon rate has not increased and even has de* 
^ed shghtly over a ten year penod This is disbnct evidence that 
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no improvement in earlier diagnosis has been made and this is prob 
ably the most discouragmg aspect of the pioblem of gastric carcmoma 
Somehow, in some manner, earlier diagnoses of tins type of malignancy 
must be made if we hope to increase operability and thus affect the 
survival rale after operation 



tig 243— Number of patients with cancer €»f llic stomach operated upon each 
}ear from 1936 to 1945 


Our experience m tlie Laliey Onuc m regard to late diagnosis and 
late insbtuUon of treatment in cases of gastric carcinoma is similar to 
that reported by other xsorkers in this field Counseller, in 1945 re- 
ported on tlie expenence at Uic \la>o CIuiic from 1923 to 1943 and 
stated that m approximately half of those patients operated on uas 
resection possible, \shcreas appronmatcly m only 30 per cent of those 
m whom a diagnosis was made was resection possible 
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gastnc carcmonia as advocated by Papanicolaou is an added valuable 
aetbod for early defecfaon of gastnc malignancy* Unfortunately, some 
patients vvith gastnc malignancy present few symptoms until the lesion 
reaches an inoperable stage, but it is also true that too many pabents 
come to the physician because of symptoms of gastnc distress which 
have been present for many months or have bad treatment and diets 
far lopg penods bcfoie any posihve effort is made to estabh«h a 
diagnosis 

TABLE i 


Cahczno>ia of TUB Stomach OpoiAsiunr d 653 Pats-vts 


(1938 to 1945 Inclusive) 




Pabents 

Posloperame 

Mortality 


fviunber Per cent 

Deatbs 

per cent 

ExploraboQ and biopsy 

300 45 7 

35 

5 

T^Uiative operaboo 

34 130 

18 

19 

Parbai gasbectoaiy 

269 410 

31 

115 


In the Lahey Chnic over a period of ten years. 1936 to 19-13 inclusive, 
653 parents have been operated on for caranoma of the stomach Of 
this group, resecUon was possible in only 269 patients, or 41 per cent 
(Table 2) 

From Table 2 it is evident that the rate of resectability is less than 
half of the number of patients submitted to operation, m this instance 
41 per cent This figure includes not a few instances of resection 
being done in patients with advanced disease for purely palliative 
purposes 

Table 3 

CuiCEfOMA Of no: StomaCb FaeopciuTivz Ducsosu r^ 469 Pawsnt* 


(193s to 1940 Inclustse) 

No of 
Pabents 

OperabiLty 
Per cent 

Inoperable no esploiabon 

226 

45 2 

Esploraboa and biopsy oitly 

91 

19 4 

Palhabve operation 

39 

S3 

Partial gastrectomy 

113 

241 


Operability, however, is even much less (241 per cent) when one 
considers the number of resectioos that could be done m those cases 
m which the diagnosis of cancer was mcontrovertibly estabhshed by 
various diagnostic methods In a group of 489 patients upon whom a 
preoperative diagnosis of carcmouia was made, only 113 patients had 
reseeboD of their neoplasms (Table 3) 

Fiffure 343 stows the rruruoer of patients wift cancer of ffie stomach 
operated upon each year (39^ to 1945) 

In relabon to the number ol cases in which resection was possible it 
IS evident that the reseeboo rate has not mcreased and even has de 
clmed shghtly over a ten year period This is distmct evidence that 
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Thorstad rei)orted from Petroil on two senes of cases as follows 
of 451 cases in the Harper Hospital the tumor was clinically inoper 
able in 42 3 per cent and only 19 4 per cent of the patients had re 
sections of 516 cases from the Detroit llecosery Hospital, the tumor 
was clmically inoperable in 768 per cent when the patient was first 
seen and in only 9 8 per cent could it be resected 

Custer reported a group of 463 patients upon whom laparotomy was 
donb In 141 patients resection was possible a rescctabihty rate of 
30 4 per cent Eliason and Witmer in a report of 149 patients from 
the Hospital of the Unuersity of Penns>Uama stated that in only So 
per cent was the neoplasm resectable Of this group of 149 cases ex 
ploratory laparotomy was performed in 91 per cent 9 per cent did not 
have exploratory laparotomy Of those cases explored the disease was 
already too advanced to permit resection in o6 cases 

From these figures it is apparent that for some reason or other diag 
nosis IS made in the majority of cases much too late Although the 
problem in gastric malignancy is discouraging from the standpoint of 
treatment, it is not hopeless Too much pessimism exists in the medical 
profession lo regard to gastric caranoma and with such a philosophy 
and approach to this problem xery hUlc can be accompbshed. Radier 
should the physician be constantly rem nded of the frequency of 
gastric malignancy Emphasis should be placed on earlier application 
of diagnostic methods in those patients past the age of 45 who have 
gastnc distress We should not be satisfied until every diagnostic pro* 
cedure at hand demonstrates the absence or presence of a gastnc 
neoplasm 


any circumstances and more especially clinical interprelabon of any 
hpe of gastnc distress should not be permitted until adequate study 
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to the physical signs by which it can be recognized at operation, as 
well as to present a method for its relief 
The symptoms presented by patients %vith obstructive jaundice due 
to carcinoma are well recogmzed and need not be enumerated The 
earhest symptoms associated with obstrucbon to the pancreabc ducts 
are tlie direct result of a diminished amount of external pancreatic 
secretion m the intestinal tract A change m bowel function is fre- 
quently the first symptom An unusual amount of intestinal gas may 
be present with occasional watery stools or intermittent diarrhea The 
stool may become foamy and of increased bulk. General abdominal 
discomfort and indigestion are ficquent complamts The patient may 
complam of a sensation of pressure low in the epigastrium Back 
pam may be the only localizmg symptom Tins may be more pronunent 
vihile lying down, and mterfere wiUi sleep The most comfortable posi- 
bon for the relief of this symptom is found by sitting up and leanmg 
forward. This pam is usually moie pronounced on die right side, 
although usually it passes across the median line When the malig- 
nancy is primary in the duct of Wirsung or m the head of the panaeas, 
the process may extend considerably before causing obstructive jaun- 
dice These patients may develop anorexia, weight loss, anemia and 
weakness When die carcinoma is m the body of the pancreas the 
malignancy may be quite extensive before Uiere are suiEcient localiz- 
mg s>inptoms to suspect the panaeas as the site of ongm. Since 
ph)Sical examinabOQ may be negative, and laboratory and roent- 
genologic findings inconclusive, explorabon is too often delayed unbl 
no surgical reh^ is possible 

In our earlier e.Tpenence, no attempt was made to difiaeobate 
cluucally between caranoma of Uic body of die panaeas, caremoma 
of the head of the pancreas or carcinoma of the ampulla of Vater. 
«biy pabent who presented progressive painless jaundice and who had 
enlargement of die hver and a palpable gallbladder had a diagnosis 
of carcinoma of the pancreas Following a review of o\cr 100 histories 
of patients With this condiboD and with die recognition of the symp- 
toms that follow exclusion of die pancreatic juice from the gastro- 
intestinal tract, wc have been able to make a much more accurate 
diagnosis of the location of die caranoma causing die obstruebve 
jaundice. It is possible to diffacnbatc caranoma of the ampulla from 
oarcinoma of die head of the panaeas by reviewing the order of onset 
of sjTnptoms Carcinoma diat begins m die head of the panaeas will 
usually cause obstruction of the ducts of Wirsung and Santonm be- 
fore obstrucbon of die common bde duct Thus, the sjmptoms of 
indigestion cas bloating, diarrhea and bulky foamy stools wall be 
( ■ . ■ 

are cnaoached upon are the otha symptoms produced. 
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Ita Uae in Pallialive Operations for Cancer of the 
Head of tile Pancreas 

RiatABD B Catiell 


some prospect of cure This leaves a Wgc proporbon of pabents in 
whom only means of palliabve benefit are available In a recent re- 
view of 56 pabents with carcinoma of the head of the pancreas who 
were operated on previous to 1933 when \Vhipple’s first radical re- 
seebon was presented, we were surprised to find that the durabon of 
life foUowmg the anastomosis of the biliary tract to the intestmal 
bact was short Of the pabents surviving the rclabvely simple pro- 
cedure of cholecjstjejunoslomy 75 per cent were dead within six 
months of operabon or nine months after the onset of thexr obstruebve 
jaundice 

The most conspicuous symptoms associated with caranoma of the 
head of the pancreas are those which are the result of the obstiucbon 
of the bihary tract The mtense and persisting pruritus that shows 
httle response to medical measures of relief, quickly responds to the 
short circuibng operation of joining the gallbladder to the intestinal 
tract If the gallbladder is not available because of previous disease 


jaundice but has the 
necessary for normal 
or whole bile offers a 
cases 

A pabent with obstruebve jaundice due to carcinoma of the head 
of the pancreas who has had cholecystjejunostomy is very appre- 
aabve of the immediate relief of his pruntus Even though the sur 
geon recognizes that sucli a palhabve procedure may offer a reason- 
able survival period of relabve comfort he matj be less aware of the 
digestive disturbances which continue unabated by the relief of the 
obstructive jaundice 

Insufficient attenhon has been called to the associated condibon 
present in most of these patients, that of obstruction of the pancreabc 
duct It IS the purpose of tlus paper to emphasize the symptoms re 
lated to the obstruebon of the pancreabc ducts and to call attenbon 
636 
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to the physical signs by which it can be recognized at operation, as 
v-ell as to present a method for its lehef 

The symptoms presented by patients with obstructive jaundice due 
to carcinoma are well recognized and need not be enumerated The 
earhest symptoms associated Witli obstruction to the pancreatic ducts 
are the direct result of a diminished amount of external pancreatic 
secretion in the intestmal tract A change m bowel function is fre- 
quently the first symptom An unusual amoimt of mtestmal gas may 
he present with occasional watery stools or mtemiittent diarrhea The 
stool may become foamy and of increased bulk General abdominal 
discomfort and indigestion are frequent complaints The patient may 
3W m the epigastrium Back 
This may be more promment 
, — o — uitciicici wiui j.iccp The most comfortable posi- 

hon for the rehef of this symptom is found by sittmg up and leaning 
i^vard This pain is usually more pronounced on the right side, 
although usually it passes across the median line When the malig- 
'l^cy IS primary in the duct of Wirsung or m tlie head of the pancreas, 
me process may extend considerably before causmg obstructive jaun- 
dice These patients may develop anorexia, weight loss, anemia and 
we^ess When the carcinoma is in the body of the pancreas the 
maugnancy may be quite extensive before there are sufficient localiz- 
es symptoms to suspect the pancreas as the site of origin Since 
physical examination may be oegabve, and laboratoiy and roent- 
genologic findings mconclusive, exploration is too often delayed until 
no surgical relief is possible 

In our earher experience, no attempt was made to diEerenbate 
nhuically between carcinoma of the body of the pancreas, caremoma 
of the head of the pancreas or caremoma of the ampulla of Vater 
Any patient who presented progressive painless jaundice and who had 
enlargement of tlie liver and a palpable gallbladder had a diagnosis 
of caiunoma of the pancreas Following a review of over 100 histones 
of patients with this condition and willi the recognition of the symp- 
toms that follow exclusion of the pancreatic juice from the gastro- 
intestinal tract, we ha\e been able to make a much more accurate 
diagnosis of tlie location of the carcinoma causing the obstructive 
jaundice It is possible to diderentiale carcinoma of the ampulla from 
carcinoma of the head of the pancreas by reviewing the order of onset 
of symptoms Caranoma tliat begins in Uie head of the pancreas will 
usually cause obstruction of tlic ducts of Wirsung and Santonni be- 
fore obstruction of llie common bde duct. Thus, the symptoms of 
indigestion gas. bloating, dianhea and bullry foamy stools wall be 
mibal symptoms On tlie contrary, carcinoma of the ampulla of Vater 
pauses early obstroction of the common bile duct so that pruritus and 
jaundice arc Uie first sjmploms and only later as the panaeatic ducts 
are cncroaclicd upon are the other symptoms product 
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Without any dissection and the area of the duct can be felt through 
either the gastrohepabc or gastrocolic omentum without openmg these 
structures The duct is most readily felt m the body in its mid portion 
before it joins the neck The duct runs a longitudinal course nearer 
the anterior surface of the pancreas and usually is at the junction of 
the middle and upper third of the body The normal duct cannot be 
palpated but when dilatation is present as the result of obstruction, 
one can pass the pulp of the index finger deeply mto the fiuctuant 
course of the duct If further evidence is needed to prose its dilata 
bon a needle can be passed into (he duct and clear pancreabc juice 
evacuated A normal duct cannot be identified by this means As ex 
penence increases in palpabon of the pancreas, one can readily detect 
changes of the duct system 

In carcinoma of the head of the pancreas, the duct of Wirsung is 
usually dilated and can be palpated without difficulty The duct may 
vary in size depending on the duraboo and completeness of the ob^ 
struebon, from a few millimeters m diameter to 2 on m diameter 
The largest duct s>stem that we have explored held over 800 c& of 
clear pancreabc fluid At tunes the acinar cells of the pancreas have 
been httle in evidence and the duct system \viU make up most of the 
pancreabc mass that can be felt 

With these findings recognized it will at once be evident that re* 
hef of the obstruebon can readily be accompbsbed by anastomosis 
of the duct to the intesbnal tract m a manner similar to that for the 
rehef of the biliary obstruebon We have now bad considerable ex 
penence in the identificabon of the duct of Wusung m these cases 
It has been anastomosed to ibe jejunum forty bmes in 41 radical 
pancreatoduodenal reseebons when it was feasible to resect the car 
cinoma In only one teseeboo, our first one performed in August 
1940 have we failed to anastomose the duct m one of these reseebons 
It IS our firm opinion that this is the most important factor in reducing 
senous compheabons following resection of the head and has been 
a material factor m keepmg the operabve mortabty down to appron 
mately 17 per cent In only 1 pabent in whom the duct was an 
astomosed followmg reseebon did the anastomosis fail to be mam 
Failure to anastomose the duct may result m an extemaJ 
pancreabc fistula which may lead to postoperabve hemorrhage or 
retroperitoneal sepsis Furthennore failure to anastomose the duct 
even though senous compheabons are avoided, usually leads to suf 
ficient physiologic disturbances m digesbon that pancreabc replace 
ment therapy is necessary and even vwtb it wub-jfion sblJ is impaired 
and few pabents regam them normal weight 
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In pabents in whom resection is not feasible because of distant 
spread or local mvasion, it may sbll be possible to return the pan 
creabc juice to the intesbnal tract as well as rebeve the obstructive 
jaundice In 14 pabents m whom we thought resecbon was not 
feasible we have anastomosed the duct of Wirsung as well as the gall- 
bladder to the jejunum, thus rehevmg both the pancreatic and biliary 
obstrucbons There has been no postoperative death m these 14 cases 
even though these pabents represent poor surgical nsks 
The exposure of the pancreas for this anastomosis is best accom- 
plished by dividing the gastrocolic omentum The lesser peritoneal 




I 




tig 244 —Exposure of the pancreas is best obtained by disision of the gastro- 
colic omeDtum 


. — . .w - _ ^ — _ — V4*i ! iiuUl 

bie ligament of Treilz. 

Tlie duct of \Virsung must be anastomosed to the jejunum m con- 
tinuity, in other words, a side-lo side anastomosis must be made smce 
diMsioa of the pancreas would lease the distal duct obstructed. We 
ha\e accomplished this anastomosis by t\so technical procedures. 

1. If only moderate distenbon of the duct is present, the jejunum is 
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Obstrucbon of the duct of Wusuog is easy to recognize at opera 
tion Palpation of the body of the pancreas enables one to determine 
whetlier the body js diffusely enlarged and firm, with blunting of the 
tail It also permits digital palpation of the duct itself. This is possible 


bctore jt joins the neck The duct runs a longitudinal course nearer 
tho anterior surface of the pancreas and usually is at the junction of 
llie middle and upper third of the body. The normal duct cannot be 
palpated but %\heQ dilatation is present as the result of obstruction, 
one can pass the pulp of the index finger deeply into the fluctuant 
course of tlie duct If further evidence is needed to prove its dilata- 
tion, a needle can be passed into the duct and clear pancreatic juice 
evacuated A normal duct cannot be identified by this means As ex- 
perience increases in palpation of the pancreas, one can readily detect 
clianges of the duct system 

In caranoma of the head of the pancreas, the duct of Wirsung is 
usually dilated and can be palpated without difficulty. The duct may 
vary in size, depending on the durabon and completeness of the ob- 
struction, from a few ouUimeters m diameter to 2 cm m diameter 
The largest duct sj-stem that we have explored held over 800 cc. of 
clear pancreatic fluid At tunes the acmai cells of the pancreas base 
been little in evidence and the duct s>sten> will make up most of the 
pancreabc mass that can be felt 

^\'^th these findings recognized, it will at once be evident that re- 
hef of the obstrucbon can readily be accomplished by anastomosis 
of the duct to the intestmal tract m a manner to that for the 

relief of the bihary obstrucbon. We have now had considerable ex- 
penence m the idenbficaboa of the duct of Wirsung in these cases 
It has been anastomosed to tbe jeiuoum forty bmes m 41 radical 
pancreatoduodenal reseebons when it was feasible to resect the car- 
emoma. In only one reseeboo, our first one pofonned m August 
1940, have we faded to anastomose the duct m one of these reseebons 
It IS our firm opiiuoa that this is the most important factor in rednciiig 
senous complicabons follovving reseeboa of the bead and has been 
a material factor m keepmg tbe operahve mortahtv down to approfl- 
mately IT per cent. In onlv 1 pjbeot m vvbom' tbe duct was an 
astomosed following reseeboa chd tbe fad to be maifl* 

timed. Failure to anastomose tbe duct mav result a an external 
panoeabc fistula wb,ch cu> le*d br pastcpemtrv^ bemenhage or 
retrcpentoaeal sepsis. Furtbezmoce, fadnre to asastemose the dact, 
ev«i thourfi senxjus ccmpLcutscas are avmded, usuJh- leads to snf 

... u. II 4. 

S' * «VX - '* .t 1. :s.; a s»3 is unpaired 
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In pabents m whom resection is not feasible because of distant 
spread or local invasion, it may still be possible to return the pan- 
creabc juice to the mteshnal tract as well as relieve the obstructive 
jaundice In 14 patients in whom we thought resecbon was not 
feasible we ha\e anastomosed the duct of Wirsung as well as the gall- 
bladder to the jejunum, thus relieving both the pancreabc and biliary 
obstructions There has been no postoperative death in these 14 cases 
even though these patients represent poor surgical risks 
The exposure of the pancreas for this anastomosis is best accom- 
plished by dividing the gastrocolic omentum The lesser peritoneal 
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Fig 244 —Exposure of the pancreas is best obutned by division of the gastro 
colic omentimi 


and 

xilon 

J44). 

and 

X , fxcsoA 

tne ligament of Treitz 

The duct of Wirsung must be anastomosed to the jejunum m con- 
tinuity, m other words, a side to side anastomosis must be made since 
ivision of the pancreas would leave the distal duct obstructed We 
nave accomphshed this anastomosis by two technical procedures. 

1. If only moderate distention of die duct is present, the jejunum is 
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sutured to the mid portioa of the body of the pancreas, following 
which the seromuscular coat of the jejunum is divided, ezposmg the 
mucosa. The anterior surface of the pancreas is mcised over the duct 



Fig 245— «, Anastomose of the duct of Wusung to the jejunum by the 
necrosing suture technic. The seromuscular coal of jejunum is incised. The pan- 
creas U entered over the duct and a silk suture u passed into the duct and 
ieiunal mucosa. i j. . . , 

' b When the duct of Wiisung u markedijr dilated an open anastomosis Is 
preferable. The mucosa of the duct w sutured to the mucosa of the jejunum over 
a T tube. 


but is not entered { Fig ^ « ) A braided silk suto^ 

Znush the antenor wall of the dud and through 1 cm. of the ex 
^^d munal mucosa and is tied ti^y The opposite side of the 
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jejummj is then sutured to tlie upper side of the pancreatic body 
above the duct 

2. If the duct of Wirsung is large, it is opened for a distance of 2 
cm., a T tube inserted into it and an open anastomosis performed to 
the jejunum, suturing the mucosa of Uie duct to the mucosa of the 
jejunum with a nonabsorbable suture bne outside (Fig 245, b) 
^Vhen this anastomosis has been completed either by tlie nccrosmg 
suture techmc or by open anastomosis, the efferent loop of the jejunum 
IS then brought over to tlie gallbladder and a cholecyst jejunostomy 
done 3 or 4 inches ( 7 5 to 10 cm ) distal to the pancreatic anastomosis 
The operation is completed by doing an entero enterostomy 4 mches 
cm ) proximal to each of tlie two previous anastomoses, ^us 



f'8 246— Tlie uiual clioUcystjejunostomy is shown distal to the pancreato;e]unal 
anastomosis A lejunojejuROstomy short cuciuts the two anastomoses 

short circmting them to avoid regurgitation into the two duct systems 
(Fig 246) 

The tehef that may be accompbslved by anastomosis of the duct of 
'Tirsung in an inoperable carcinoma of the head of the pancreas is 
"ell illustrated by the following case report 

report of case 

This pauenl was Brst seen July 9, 1943 He had been well until January. 
I9t4 eighteen montlis preiiously, when be Erst consulted his physician because 
of indigestion and watery stools A remote gaslrumtestinal roentgenokgic study 
was done, whidi was negaUie No aboonnabty of the stomach or duodenum was 
noted and the colon appeared normal In spite of the negative findings he was 
treated for pepUC ulcer In October, 1944. h« had a su-day ill nesr with epigas 
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trie discomfort, back pam and fever, but no jaundice Ilis highest temperature 
was 101° A cholecystogram was made which showed filhng of the gallbladder 
but delay in emptjmg He was then well for three months, when attacks de 
\eloped of epigastric pain, chills, fever, nausea and vomiting, and in January, 
1945, jaundice was first noted During this time he had lost over 50 pounds 
from a normal weight of 200 to 140 pounds In February, 1945, he was operated 
on at another hospital, at which tune a large dilated gallbladder was found, the 
common duct was dilated with edema of the gastrohepalic omentum, and there 
was a hard symmetrical tumor in the head of the pancreas Cholecystostomy was 
performed and he made a good recovery from opetabon and was reasonably 
comfortable as long as the gallbladder sinus remamed open However, his bowel 
symptoms and epigastnc discomfort contmued 

At OUT imtial exammabon in July, 1945, his weight was ISO pounds There 
was a small sums m the nght upper quadrant inosioa which drained mucus 
and bile Hu blood studies showed no secondary anemia The prothrombin was 
90 per cent of normal, the blood bilirubui 1 9 mg per cent 

The pabent was operated on July 13, 1945 A large symmetrical tumor, 8 cm 
in diameter, was found filhng the head of the pancreas It obstructed the com 
mon bde duct which was 3 cm in diameter The gallbladder was dilated in 
spite of the persisting sinus which communicated with it After dissecbon of the 
gastrohepabc and gastrocolic hgameats, with division of the nght gastne and 
gastroduodenal artenes the tumor was found to be invading the portal vein 
and adherent to the supenor mesenteric vessels The tumor extended posteriorly 
to involve the jejunum in the region of the hgament of Treitz The duct of 
Wirsung was 15 cm in diameter and could be readily palpated Regional lymph 
nodes were removed for study but did not show metastases The tumor was con 
videred to be inoperable because of invasion of the portal vein and superior 
mesenteric vessels A side to side anastomosis between the duct of Wirsung and 
the jejunum was performed ubiaing a necrosing silk suture technic to estabhsli 
the anastomosis The gallbladder was detached from the abdominal wall and a 
cholecystjejuoostomy performed A jejunojeiunostomy was then done 3 inches 
(75 cm ) proximal to these two anastomoses 
The pabent made a good recovery from operation and was ducharged from 
the hospital July 31 eighteen days after operabon 

He was reexamined September 13 1945 October 29 1943 and January 4 
1946 At the visit on January 4 he weighed 169 pounds and was acbvely work 
mg and felt greatly improved Ills epigastnc pressure and discomfort were re- 
lieved He had been taking vitamin Bi and pantenc capsules Recurrent head 
aches had developed but roentgenograms of the cervical spine and skull were 
negabve for metastases He had one formed stool daily of normal color but of 
somewhat increased bulk. There was no jaundice, and blood bihrubm was normal 
In December 1946 he weighed 180 pounds but had had occasional digesbve 
upsets and abdominal discomfort the latter relieved by lying down On several 
occasions he had had epigastnc paia lasting from one to three days with loss 
of appebte and occasional headache The attacks would clear ‘within ten days 
to two weeks He was continuing to be active in his business 

COMMENT 

In soite of the usual course of carcinoma of tlic pancreas which 
leads to death in 75 per cent of cases wilhin nine months of the onset 
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of obstructive jaundice, some patients h\c for a considerable period 
This pabent has been under observation for two years from the onset 
of his sj-mptoms, and eigliteen months after relief of bis biliary and 
pancreabc obstrucUon The conspicuous feature of bis course was the 
relaUve degree of comfort that followed tlie palliabve procedure 
espeaaUy his proven ability to regam and maintain an essentially 
normal weight His digesbve and bowel functions were markedly im 
proved and to a much greater degree than we have observed follow 
mg cholecyjsljejunostomy alone Except for occasional attacks of 
abdommal iscomfort, epigastric pain and indigesfaon, he has been 
relabvely free of symptoms durmg tins period of observation From 
a chnical viewpoint he has had no return of obstructive jaundice and 
his pancreatic duct anastomosis has remamed open This case presents 
an unusually favorable response to duct anastomosis and is one of the 
most favorable results that vve have observed m the 14 pabents in 
whom this procedure has been earned out 
The back pain, epigastric discomfort and pain have usually been 
considered to be due to extension of Uie mabgnancy In a number 
of pabents vve have seen pam relieved following relief of obstrucUon 
of the pancrcabc ducts, and believe that such obstruction may be 
responsible for pam and discomfort in Uicse cases From our ob 
senabon of patients who have had rehef of obstrucbve jaundice by 
cholecystjejunostomy, we conclude tliat gain in weight cannot bo 
aabcipated This has been equally true of pabents who have had 
pancreatoduodenectomy performed without 'vnastomosis of the pan 
creas to the jejunum For tins reason uc recommend anastomoiis of 
the duct of Wtrsung m all cases m u-hich poncrcotoduodenQl resection 
« done and tn suitable cases of inoperable cancer of the head of the 
pancreas for the palliative benefit u./uc/t may occur 

SUMAIARY 

ObstrucUon of Uie duct of Wirsung is a common finding m cancer 
of the head of tlie pancreas It leads to marked disturbance of nutri 
bon and causes digestive and bowel symptoms 
A new method of anastomosis of the duct of Wirsung to the jejunum 
m cases of inoperable carcinoma of the head of the pancreas is pre 
seated This may be done as an open an'istomosis ov er a T tube or 
as a closed inastomosis wiUi a necrosing suture technic 
Anastomosis of the duct of Wusung m inoperable cases restores 
the pancreatic juice to tlie intestinal tract and may be followed by 
temporary dramabc relief of digesbve symptoms and by sahsfaclory 
gam m weight 

A case is repoited to illustrate what may be accomphshed by this 
procedure Anastomosis of the duct of Wirsung as well as anastomosis 
of tlie bilnry tract to tlie jejunum should be done whenever feasible 
to offer the greatest possible palliabve benefit 



TU3I0RS OF THE SMALL LNTESTLNE 


Rioiaud B Catiixi. and Bentxey P Colcocx 


Tumors of the small bowel, whether bemgQ or malignant, are un 
common Because they are UMCommoo, the diagnosis may not be 
thought of in a patient who complains of mild abdominal cramps or 
intenmttent rectal bleeding. Disease at either end of the gastro- 
intestinal tract— the stomach or colon— is so much more frequent that 
often all of the diagnostic study is directed toward those regions 
\Iorco\er, c\en when the presence of a small bowel tumor iS con 
sidercd, the diagnosis is uiten much more difficult to establish than 
it is in the case of a tumor of tlic stomach or colon 

These patients may come to a physician because of one or both of 
rwo mam symptoms, hrst, intermittent abdominal distress or colic, 
and second, the presence of blood m the stool * At tunes the only 
evidence of the latter may be an unexplained weakness or anemia 
The time of onset of these symploiru vaxies with, the type of tumor 
that u present Baiford, Lichtenstcm and Dutra have pointed out that 
all tumors of the small bowel fall mto two mam groups In the first 
group are those tumors m which the direction of the growth of the 
tumor IS inward, that is toward or mto the lumen of the bowel This 
IS the largest group and includes most of the benign tumors Because 
•he growth is toward the lumen of the bowel, symptoms of obstruc 
tion occur relabvely early For the same reason, the other common 
symptom of small bowel tumors namely blccdmg into the gastro- 
mtestmal tract, also occurs early A leiomyoma arising from the muscu 
Ians coat of the small bowel may represent tlie source of unexplained 
intermittent bleeding from (be bowel (lie cause of which cannot be 
found in the stomach or colon llanno and Mensh reported a cose in 
which repeated episodes of intermittent bleeding occurred over a 


penod of years Tlie patient was hospitali^d on a number of occa 
sions and on one hospitalization a gaslro-cnterostomy was performed 
because of tlie possibility of a duodenal ulcer being present Tlie diag 
nosis was not made until tlie patient came to autopsy as the result of 
a fatal hemonliage The bleeding had come from a benign leiomyoma 
of the jejunum Case 4 represents a similar problem in which the 
diagnosis was finally made by careful fluoroscopic examination of the 
upper small bowel 

The second group of small bowel tumors mcludes those tumors in 

hich the direcbon of the growth is away from tlie lumen of the 
1^ 1 It is the smaller of the two groups but contains most of the 
Senant tumors Thup is unlmjunalo because m this poop the 
^^oms of obstruebon and of bleeding appear much later in tlie 
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course of the disease Uian they do in the first group Many of these 
tumors have extended along and into the mesentery before tliey have 
produced enough discomfort and obstmcbon to make the patient seek 
medical advice (Cases 3 and 5) McDougal has estimated the Eve 
}ear survival rate for tumors of the small bowel at 5 per cent This 
IS a marked contrast to tlie 50 per cent five year survival rate which 
IS associated with carcinomas of the colon 
Tlie relatively low incidence of these tumors is shown by Raiford 
«ho in a study of 11500 autopsy specimens plus 45000 surgical 


at the Mayo Clinic and Weber and Kirklin found 41 benign tumors 
occurring during the same period Ficarra and Marshall found 12 cases 
of carcinoma of the jejunum in a thirty year period at tlie Lahey 
Clinic Dixon et al analyzed exclusive of lesions of tlie papilla of 
Vatcr, 49 cases of malignant lesions of Uie duodenum Obstructive 
features were prominent in 38 while m 6 anemia from loss of blood 
was performed in 45 radical rcscc 
and local excision in 1 

g aatient should be placed on a meat 

free diet and the stools repeatedly examined for occult blood The 
roentgenologic examination of the small bowel calls for careful fluoro 
scopic study in addition to serial films (Case 4) In patients with 
signs and symptoms of obstruction a Miller Abbott tube may bo passed 
to the point of obstruction and a roentgenologic study of that par 
ticular area made with dilute barium If these studies are negative 
and the patient continues to have symptoms or anemia they should 
be repeated 

Radical resection of the tumor bearing segment and its adjacent 
mesentery is the only effective form of treatment 

RErORT OF CASES 

Cass 1 —A man aged 53 years was fiisl seen at the clinic in March 1933 
Pam m tl e abdomen had developed about two weeks previously and he had been 
operated upon for appendicitis by his local physiaan The appendix was normal 
but a tumor of the s gmoid was found associated with a locabzcd abscess. The 
tumor had been exiononzed Cecosloniy was done and eight days later a wide 
excision of the sigmoid and adjacent mesentery was earned out Later the 
M kuhez colostomy was closed 

The patient remained well u»bj August 1937 when he had an intestinal upset 
assoaated with abdominal pain and diarrhea. This attack subsided but he con 
tmued to feel weak and fatigued In January 1938 he bad an attack of nausea 
and vomiting Roentgenologic examination after banum enema at this time was 
normal 1 is 1 emoglobm was 72 per cenL and erythrocytes numbered 4 200 000 
and leukoc> 1 es 4 250 By June 1938 the hemoglobin had nseo to 90 per cent, 
and cr>throc>te count was 4 590000 on iron and dietary management He had 
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several attacks of abdommal paia and constipation in November and again in 
January 1039 Tlie latter attacks were again associated with nausea and vomiting 
The pain disappeared when he maintained liis diet, but ho continued to have an 
anemia. On May 20, 1939, the hemoglobin was 04 per cent, and crythrootes 
numbered 3 720,000 A gastrointestinal study at tins time showed a normal 
stomach and duodenum Tlie duodenal sweep around the pancreas was reported 
as being wide The hemoglobin and erythrocyte count came back to normal and 
in November, six and one half yean following the resection of his carcinoma 
of the sigmoid, he stated that he felt perfectly well In January 1040 a gastro- 
intestinal roentgenogram revealed a very wide sweep of tlie second portion of 
the duodenum Laparotomy was advised and earned out on January 20 

Abdominal exploration revealed tlie hver, stomach, duodenum and colon to 
be normal There was marked dilalabon of the jejunum, beginning at the ligament 
of Trcltz, and ending at a hard malignant ^owth about 43 cm bebw the hga 
ment In tlie mesentery immediately adjacent to Uie growth was a hard mass 
about 7 cm in diameter The tumor and adjacent mass of mesentcnc lymph 
nodes were excised, and a sidc-to-side anastomosis was done The pathologic 
report of the specimen removed was adenocarcinoma of jejunum with mctasusii 
to lymph nodes Convalescenco was uneventful and lie was discharged on Feb 
ruary 14. 1940 

Tlie patient is still In excellent health although retired thirteen years after 
resection of his colon and six years after resection of an extensive carcinoma of 
the jcpinum 


Case 2— A man, 45 years of age came to the chme March 8 1034, com 
plaining of abdominal cramps with distention and attacks of vomiting of one 
and one half years’ duration In November 1032 lie Iiad such an attack four 
hours after eating when epigastric distention developed and he vomited his meal 
An enema gave some relief In the interval between November 1932 and March 
1934 he had approximately 40 such attacks usually at least once each week 
Since 1918 lie had taken 2 alophen tablets each night until a year before cxamlna 
bon when he began taking agar and mineral oil Since 1918 ho had had brown 
watery stools three to four bmes a day but since changing the cathartic once a 
day There was no bleeding by rectum and no vomiting of blood 

On Apnl 19 a roentgenologic examination of the gastrointesbna! tract was 
done After a barium enema the films were found to be negative except for 
exaggerated emptying There was no delay or dilatabon except that it was noted 
that some banum v 


I left in the terminal ileum 


Operabon v 


I carried out May 4 193-1 under spinal anesthesia An ob 


stnictive lesion was found involving 7 5 cm of the ileum and tlie adjacent mesen 
teiy A V type of resection and an end to-«nd anastomosis witli a Fumiss clamp 
were performed 

The pathologic report on the sjieciinen removed was lymphoblastoma of l! e 




The pabenl made a good recovery from operabon and was discharged from 

*^^The^wticnt^has been examined at six month intervals since that lime anti 
1 of recurrence found During the ten year period since operabon he 
*1? 4 small firm, discrete, movable gland in the left axilla whicii has not 
has hau a . ■ recuiience twelve years after operation 

changed He w 


S well, without 
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Caje 3 —A 53 year-old white man was first seen at the cLnic on May 9, 1945, 
complaining of epigastric distress, nausea and \oraitiog He had been well 
until $e\en vveelj before entry when he had bad a sudden episode of nausea and 
lomiting This was followed by several severe attacks of vomiting Tliese attacks 
became more frequent until finally he vomited almost immediately after the 
intake of any fluid or food A roentgeiaologic examination before admission had 
shown duodenal obstruction 

Physical examination revealed that the patient was markedly dehydrated and 
m no acute distress On abdominal eiaininalion there was a soft fullness in the 
epigastrium, suggesting stomach distention, but otherwise the physical examma- 
ton was negatiie 

He was operated on May 15, 1945, and a primary carcinoma of the jejunum 
«ss found, about 12 cm from the ligament of Treitz, which wus producing 
almost complete obstruction The entire jeRinum in tliat area along with the 
tumor, was densely adherent to the mesentery with several metastatic nodules 
in the mesentery Hesection was considered impossible and a palliative duo 
denojejunostomy was earned onl 

Convalescence was uneventful and the patient was discharged on June 6, 
1943 

Cask 4— A 51 year-old physiciao was first seen at the cUmc on May 29, 


uig continued aod two years later be was again extensively studied at another 
medical center Two rectal poly-ps were found and removed, and diverticula 
'^ere found in his colon FoUQuang this he had remained well until a year 
previously, when he had an aitack of abdominal pain, vomiting diarrhea and 
fever, and again he was studied at stiU another medical center Roentgenologic 
exammauon at Uni time did not reveal any polyps in the colon About this 
tune he began to have tarry spools and anemia The bleeding had stopped after 
two weeks, only to recur two months before his visit to Uie clinic He had con- 
tinued ft? bleed since that time £acft allack of bleeding was preceded hy 
exhaustion, nervousness substemal distress and indigestion These symptoms 
would be followed by tarry stools 

Physical examination was negative The hemoglobin was 67 per cent, ery- 
throcytes numbered 4 040 000 and leukocytes 5 500 The platelet count was 
428 000, and the bleeding coagulabon and clot retraction studies were normal 
The prothrombin was 82 per cent of normal Vitamin C estimation was 0 38 
mg per 100 cc 

Roentgenologic examination of the fmstro-intestinal tract showed a small 
hiatus hernia and abnormal filling of the first portion of the jejunum On fluoros- 
copy, there was a pooLng of the banum in that region, giving the appearance 
of a diverticulum This portion of the jejunum was not filled with barium on 
the Sena] films taken following the fluoroscopic examination 

A tentative diagnosis of tumor of the small bowel was made On June 8, 
1945, a right rectus incision was made under spinal anesthesia Abdominal 
exploration was negative except for an area m the jejunum about 45 cm (18 
inches) below the ligament of Treitz. Here, a small tumor mass about 2 5 cm 
in diameter was present, apparenUy arising from the musculaxis Tins was 
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resected remcnmg about 20 cm of jejuntfm on nch side of the tumor An asep- 
tic end lo-ead anastomosis then caiited out, the appendix remoted and the 
abdomen closed 

The patbolopc report on Ute speOmen remosed uas ]eiom}oma with 
mucosal ulcerabon Consalescrnce was unesentful and the patient was dis- 
charged on June 23, 1045 He has remainod well since that time, there has been 
DO bleedmg and no digesbve distress 

Case 5— A 59 }ear old white man was first seen at the clinic on February 
19, 1940, because of loss of weight, anorraa and vomiting of four months’ dura- 
bon Ills pain and voimUiig had begun two }cars previously, at which time 
roentgenologic examinabon of the gasirointestinal tract had shown a duodenal 



Fig 247— The deformity of the antrum of the stomach and duodenum by the 
ertemal pressure of the lejuna] tumor may be seen. 


ulcer An ulcer regmien had kept him well until the onset of anorexia and 
occasional vomiting four months previously 'Tlie vomibng had occurred every 
two or three weeks and the vomihis had contained recently ingested food but 
not blood He bad noticed tarry stools with the first episodes, but none since 
His local doctor had pven him iron and liver injeebons, without improvement 
He had lost 15 pounds m weight and for the previous week had noheed marled 


" Physical eMunabOO was negative except for moderate pallor No abdominal 
masses were palpated. A roentgenogram ot the gastromtesboal tract on February 
"0 1946 revealed a notuial stomadi except lor nanowing of the antrum and 
* J bv extrinsic pressure, suggestive of a mass in the region of the 

«■ ” 

3.140.000 ««l leoi»Olo 0-") 
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On March 2 194Q under sptnal anesthesia laparotomy re^eaIed a normal 
stomach and colon but marked dilatation of the first portion of the jejunum 
Approxunately 20 cm from the ligament of Trwlz there was a large obstructive 
mass extending into the base of the mesentery Numerous polyps were present 
throughout the jejunum in that region. It was decided that the lesion was inoper 
able and a jejunojejunostomy was made proximal and distal to the tumor A 
biopsy specimen was taken which slioued undifferentiated carcinoma 

Following operation atelectasis developed which responded to aspiration and 
penicillin Otherwise convalescence was uneventful except that the patients 
appetite never returned to normal He wras discharged from tlie hospital on March 
21 1946 and died at home on Apnl 24 1946 

COMMENT 

Case 1 illustrates how tlie diagnosis of small bowel tumors may be 
particularly difficult in the outward growing or malignant type of 
lumor It also demonstrates how worth while radical resection may be 
even m the presence of metastabc nodes m the mesentery This pa 
hent IS well and witliout evidence of recurrence of his disease, six 
jears following his reseebon for adenocarcinoma of the jejunum 
Case 2 IS a pabent vvitli l>‘mphosarcoma of the small bowel who 
was alive and well without recurrence, twelve >ears after resection 
of his tumor He had had signs and s>'mptoms of intermittent intestinal 
obstruebon for one and one half jears before his operation 
Case 3 is typical of the outward growing malignant tumors of the 
small bowel m which the onset of symptoms occurs so late in the 
course of the disease that by tlie bme the patients arc seen by a 
surgeon, resection is impossible This pabent had felt well until eight 
Weeks before his operation 

Case 4 illustrates how a small bowel tumor may be responsible for 
I ca 

of 
ex 
_ ms 

taken at the same bmc A similar case has just been reported by 
Marshall and Welch 

Case 5 is illustrabve of tlie fact that m the presence of known disease 
m the gastrointesbnal tract a second and disbnct lesion elsewhere in 
the gastrointestinal tract may be overlooked This pabent had had 
abdominal pain and vomiting two years before his admission to the 
clmic A roentgenogram of the gastiomtesbnal tract at that bme had 
shown a duodenal ulcer, and treatment for this had kept him fairly 
comfortable until four months before coming to the clinic 

SUMMARY 

Although small bowel tumors are uncommon, the diagnosis should 
be considered when examination of the stomach and colon fails to 
reveal a cause for abdommal pain or gastromtesbnal bleeding. 
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Careful roentgenologic examinatioo of the small bowel is necessary 
to detect these tumors in their early stages Even when the tumor is 
malignant and invad ng the mesentery rehef of the obstruction can 
be accomplished and at hmcs radical resection of the bowel may 
achieve a cure 
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UjMJSUAL lesioins of the lvrge intestine 

RiaiAiu) B Cattell and Behtle\ P. Colcock 
In tlie course of seeing a ratlier large number of patients wilJj aJeno- 
carcinomas of (he colon and rcctuin» one frequently encounters otJiei 
lesions of (lie large intestine which must be dillerentiated from tlic 
usual type of caranoma of the colon Some of these lesions are un- 
usual forms of malignant disease whicli call for radical resection just 
as does adenocarcinoma Others are benign conditions for which die 
treatment is at times surgical, but the factors governing tlie type and 
extent of the resection differ considerably from Uiose governing tlie 
treatment of malignant lesions The following cases represent ex- 
amples of seven different pathologic entities, four benign and three 
malignant, which may affect some portion of the large intestine or 
rectum, and for which some form of surgical treatment is indicated 
CASE REPORTS 

Case 1 -A 3S-)e,a-<ild 'xhite mm was first seen at the clinic on February 
7, 1943, complaining of diarrliea which he had had for the last two >eais During 
this tune he had had at least four oiovasneDts daily He had nobced no mucus 
or blood in the stool until recently when he had noticed blood Abdominal 
cramps had accompanied the diarrhea but he had had no nausea or vomiting 
He had lost 10 pouods m weight in spite of a good appeble 

Physical examinaboQ was oegaUve A pioctoscopic examinabon for a dis 
tance of 20 cm was also negauve Serial films of the stomach and small bowel 
were negative except for h>penQobibw and mobbty ol tlie small bowel A 
banum enema was done and although there was poor filling of tlio cecum and 
ascending colon, tliere appeared to be mulbple filling defects m thu region 
(Fig 243) The remainder of the colon was normal Microscopic examination 
of tlie stool was negative for amebae, parasites and blood The hemoglobin 
was 100 per cent leukocyte count 13 650 aod the ffinton test was negative 
The patient was admitted to the hospital for laparotomy which was earned 
out on June 7 1945 Abdominal exploraboo gave negaUve results except for the 
cecum and ascending colon which were filled with numerous soft palpable 
nodules Hcsecbon of iJje right colon vwlh a side to-side anastomosis of the 
terminal ilcum and transverse colon was earned out 

The patliologic exammabon of the resected specimen revealed the mucosa 
of the bowel to be raised up over many confluent, tense, moderately firm nodules, 
varymg in size from 1 to 3 cm Each nodule was rounded, smooth and covered 
with mtact mucous rnembrane On sectioD, the nodules consisted of an odorless, 
colorless gas contamed in a smooth grayish blue cysbc cavity 

Tlie convalescence was uneventful and be was discharged from the hospital 
on June 23, 1943 lie ha^remauied well since that time and in February 1947 
reported dial his bowels were perfectly nonnal 

Cysfic disease of the baticl is an unusual condibon, the cause of 
which is not definitely known It is thought that gas fonnmg organismc 
651 
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penetrate the submucosa of the bmiel uall, and produce these gas 
filled submucosal blebs It may be noted that althou^ there was a 
profound alterabon m bowel funebon, there was no intestmal bleed 



FiS 248 —The inultiple circubr filling defccu m the cecum and ascending colon 
may be seen. 


mg. The condition was recognized at operabon, and a conservatise 
t)’pe of local resection and pnmary anastomosis were carried out 

Case 2.— A 5d*)ear*old while taan was Cnt seen at the climc on August 10, 
ld30 complaining of a loss of weight and abdominal distress About seven weehs 
previously he had beguo to notice a rapid loss of weight and strength. He had 
become pale aod had beguo to have marled anorexia and some nausea and 
vomilmg Ills (Iiromc constipation had become worse Flatulence and abdominal 
paint ueie most marled in the nght lower quadrant He had noticed tarry 
stools occasionally during this penod At the tune of his examination he had 
lost 30 pounds ui vveigl t and was liaviog palpiUUon and dyspnea on exertion. 
He liad recently lud a roentgcoolopc eiammatioD of his intestinal tract and a 
diagnosis of carcinoma of the asceading coViq had been made His past medical 
history was negaUve except for syjdulis and he had been under treatment for 
the previous months. 

Physical eiaminabon revealed that the pataent was pale weak and thio 
Tenderness was noted lO the nghi lower quadrant of the abdomen and the 
cecum was distended and palpable He was admitted to lie hospital for opera 


On August 13 bparotomy was earned out under spinal anesthesia Abdom 
1 exploraUoa was negabve except for a growth Involving the ileocecal valve 
TKere was an assocuted intussusception of the small iSiwel through the ileocecal 
I considerable small bowel distentio n In view of these findings and 
, * ^ „„„pTallv DOor conditioii, a two-sUge resecUon was decided upon 

‘^j^^^entransverse colostomy was earned out. The postoperative course was 
and M iiw atelectasis and bronchopneumonia. He gradually improved aod 
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on September 13 llie second stage of the openbon was performed Tlie right 
colon and terminal ileum were resected Examination of the resected specimen 
showed an annular mass 0 by S by 3 cm ansiog from tbe region of the ileo- 
cecal salve, and projecting mto the lumen of the cecum Microscopic examtna 
tion revealed it to be bmphosarcoma with extension to a lymph node 
Convalescence following the second operation was uneventful and the patient 
was discharged on September 27, 1936 The anemia continued, however, and 
he developed signs of cardiac decompensation, reqoinng hospitvhzation in No- 
icmber 1938 lie unproved somevvliat, but anemia continued In September 1937 
the hemoglobin was 74 per cent and nonprotein nitrogen 39 mg per 100 cc 
He was then having considerable pain in the lumbar region of his back He 
died in January, 1938, probably from a recurrence of his malignancy 
Case 2 is an example of hjmphosarcoma of the cccum Sarcoma is 
an unusual lesion of the large inteshne The prognosis m this condi- 
tion IS not good, and the treatment should be early and radical re- 
seebon Lihe other forms of sarcoma, it metastasizes early by way 
of the blood stream in addibon to invading the lymphabes, as m this 
case. 

Case 3 -A woman, aged 47 jears, first came to the clinic August 10, 1938, 
because of bowel sirniptams She had been constipated since childhood and for 
Gve or su )ean had had gas pains and belching For bvo weeks there had been 
nausea and vomiting She had taken laxabves at frequent intervals for a great 
many )cars 
twice daily 

had become „ 

oil There were generalized pains over the abdomen that were mtermittent m 
character, and associated signs of nausea and vomiting Flatulence was pro- 
nounced especially on retiring There was no blood in the stools AppeUte was 
poor and for twelve days previous to her first examination she had taken only 
liquids 

On examination the pabent was well developed and fairly well nourished, 
vhe weighed 135 pounds This W'as only 5 pounds less than her normal weight 
Her general examination was negative There were no abdominal masses Tlie 
descending colon could be palpated and was shghtly tender on deep palpation 
Peristalsis was normal The rectal and pelvic exazninahons were negative 

Castiic analysis demonstrated that tbe free acid was 18 and the total acid 
60 There was no sugar in the tmne The specific gravity was 1 020, reaction 
was acid and there was the sh^test possible trace of albumin, two to three 
Ieukoc>tcs and many squamous epithelial cells in the unnary sediment The 
hemoglobin was 75 per cent erythrocyte count 4 330 000, and leukocyte count 
6 750 The blood smear was normal and the Hinton negaUve 

A roentgenogram showed the kidney outlines obscured by opaque matenal 
in the colon There was no evidence of stones Banum entered the stomach 
through a normal esophagus Tbe stomadi was normal m outline and position 
Peristalsis was normal and waves passed over the sphmeter Tbe cap filled to a 
good size and emptied smoothly, without defect The third portion of the duo- 
denum appeared dilated In six boms a fleck of banum remained in the duodenal 
cap Tlie head of tlie column was entering the cecum The tail was in the ter- 
minal ileum In twent> four hours the entiie mpal was in the nght colon ovef 
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to 3 point of dbsbvcboo m die splenic Bcxnre A banusi enema filled the colon 
almost to (}us point where it met definite cbstructtoa apparently a large filling 
delect with obstruction at tbe splenic flexose A diagnosis was made of carcmoina 
o! the splenic fiexcire of the colem and operatiOQ advised 

On August 16 a left nud rectuS incision was made under spinal anesthesia 
AWonunal eiplotatvon was nefiaUve ewsept for dilation and hypcrtsophy ^ the 
iiansvetse colon proximal to a coflstnctitig {esioa at the apes of the splenic 
flexure The splenic Sezure and desoeoduig colon were mobilired and a Mijoihest 
type of resection of tlie distal iransverv colon splenic fiesure and descending 
colon Yias earned out with unmediate deoooiptession of the transverse colon* A 
transAisioo was given at the condusion of the resection. 

The pathologist s report was focahred subacute and chronic colitis with focal 
polypoid hyperplasia of mucosa and slight hyperplasU of lymph nodes 

The patient made an uneventful recovery She was discharged from the hos- 
pital fifteen days after operation, the Mihulicz spur having been cut down by 
the appheabon of a clamp 

The patient rehiroed for closure of the colostomy, which was performed oo 
October 19i3S Recovery was uneventful. She was discharged from the hos- 
pital thirteen days after chuuFc, with the wound healed She has remained well 
smee that time 

Cass 3 IS an example of nonspeci^, cicatrizing regional deerattce 
colitw We believe it jj the jjme process wh/ch, when jl involves Ihe 
small bmvel, is Imovvn as regional eolentis If may affect any portion 
of tbe intestinal tract from the stomach on down, including the 
duodenum and colon Tlie etiology is unlnown, and although the con- 
dition IS beiugn, its tendency towaj^ recurrence is well recognized 
Fof this reason a wide etcision of the bowel and its mesentery should 
be earned out 


Case 4~A OS-icar-old while woftian was first seen at the cbmc on Aoveci 
ber 8, 1037, giving a iustoiy that nf wcehs prcnously she had begun to have 
indigestion and abdominal discomfort most marled in the right tower quadrant 
of the abdomen. She had had no severe pain and no vomilwg. but the dyspepsia 
and flatulence continued. The bouels moved regularly w-itbout the aid of Cathar- 
tics and she had noticed no recta) bleeding She was admitted to a hospital 
where a banum enema shewed comp’ete obstnictioo at the tettosigoiald Lap- 
arotomy was pedwmed by he- iocal vuigeun one «veeh after the onset of her 
tymptums He found a consfrjctiog aPUuUr mass in the rectosigmcad, adherent 
to the left broad ligament and associated with marked distention of tl e proxupal 


colon. He made a diagnosis of carojjoma al the colon and Performed a ce<ps 
towy The cecostomy had drained foe oo® week but she had noticed oaJ> a 
slight verous discharge sinoe that bmf She had had no other symptons Tt»o 
veaxs previntisly she bad weighed 346 pounds She had lost about 3] pounds 
dunng an illness of her onV chiid, i»»» reoeAl])i bad Vieen gaining weight and 
at t)ie lime of adnussma the weighed JS7 pounds She had had no other sennas 
and no previous Operations 

Physical examination revealed that the ^tient was welJ nourished There 
a panulatiO? 1^" end of the nght rectus incision and a aiass 
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appronmalely 7 cm m diamcler Was palpable oa the left side of the abdomen 
just above the pubis This mass moved vwth displacement of the cervix on 
uginal exammatiOQ. 

The patient was admitted to the hospital for preparation and operabon On 
November 12, 1037, a left rectus mcbion was made under spinal anesthesia 
There was marked Alatabon of the descending and sigmoid colon Explorabon 
of the abdoaimal cavity was otherwise negabve except for the pelvis A hard, 
indurated tumor was found in the sigmoid colon, densely adherent to tlie pos- 
tenor surface of llie uterus The pelvis was filled with cysbc masses arising from 
both Ovanes A block dissecbon of the pelvic viscera was earned out, including 
an abdommopermcal (Miles) reseeboo of the rectum and rectosigmoid, pan- 
hysterectomy and bilateral salpingo-oophorectooiy The pathologic report was 


RelJ With imgabons every two dajs Her wounds were healed and she was 
doing most of her own worV 

The pabeot was seen a >ea. later in August, 1933 at which bme her weight 
was 129 pounds She stated that her colostomy gave her no trouble, but she 
had an occasional slight discharge from die perwieal wound Pelvic evammatiop 
was negabve 

She was seen agam m August, 1939 Her weight was 153 pounds and she was 
very acbve There was no movement from her colostomy between imgations, 
which were earned out every tlutd day There was a small granidabng smut 
ID the penneum Pelvic examination was negabve and Lbido was normal In 
August, 1940 she weighed 140 pounds, and reported that she was veiy acbve 
la August, 1941, she weighed 169 pounds and her colostomy was functioning 
well la December, 1943 she weighed 165 ptunds She had full control of her 
colostomy, and felt very well She had a few menopausal symptoms, hut reported 
her sex life as normal 

The pabent was last seen oa March 19 2946 at which time she had more 
menopausal symptoms, being parbculatly troubled with hot (lashes Her colos 
lomy was fuDcbomng well every three days but because of some distenbon 
she was advised to cany out the imgauons every two days Libido had decreased 
somewhat but she had no dyspareuma Her weight was 162 pounds Treatment 
with sUlbestroI was begun 

Case 4 is an example of oicfoiiiclrtosu of the colon The chni rnl 


a history of bleeding from the bowel The epdometrial tissue invad- 
ing the bowel wall rarely penetrates the mucosa The bowel con 
stnction IS firm and unyielding Unlike endometrial tissue elsewhere, 
it IS not affected by bilateral oophorectomy In this patient the process 
was so extensive that a block dissechon of the pelvic viscera had to 
be earned out, including an abdotnmopenneal resection of the rectum 
and rectosigmoid 
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Case 5 —A 67->ear old white woman was fiist seen at the clime on January 
16, 1935, because of a mass in her n^t biUBick She had first noticed a tender 
mass to the right of her rectum sesen weeks before Her family doctor had 
incised the mass, and stated that he had found no pus, but had found a tumor 
She had not lost weight 

Physical examinataon was negatne except for a mass 5 cm m diameter id 
the right ischiorectal fossa Resection of the entire area was advised and she 
was admitted to the hospital 

On January 22, 1935, under spinal anesthesia, a left rectus incisioa was made 
Explorabon was negatii e except for a spherical circumscnbed tumor, 7 5 cm in 
diameter, arising from the outer walls of the si^noid There was no coimection 
between this mass and the growth in the ischiorectal fossa The tumor was 
excised and a colostomy was earned out as a first stage of an abdommo- 
penneal resection of the mass in the ischiorectal fossa Tlie second stage was 
earned out on February 5 1935 The mass was widely excised with the rectum 
and posterior vaginal wall The microscopic diagnosis of the tumor ansmg ftom 
the sigmoid was leiomjosarrama The lower tumor was adecocarcuioma, papil 
lary t)-pe, ansmg from the rectum 

Convalescence was uneventful and the patient was discharged on March 6 
1935 She was seen agavn on July 15, 1935, at which tune she had no symptoms 
referable to her abdomen, but had oobced a mass m the left axilla This was 
excised on July 20, 1933, and proved to be leiomyosarcoma metastabc to a lymph 
node 

The pabent was seen on February 20, 1936, at which time she was stiU 
acbve and had lost no weight She died three months later, however, from 
generalized inetastasea 


Case 5 is an go example of a Ictomyosarcoma offectiag the large 
iQtesbne Leiomjomas may affect aoy portion of the gastiointestmal 
tract It IS not infrequently encountered m the stomach and may 
represent the cause of obscure bleeding from the gastrointestinal 
tract when it affects the small bowel la this patient Ae leiomyosar- 
coma of the sigmoid was associated with a carcinoma of the rectum 
Once malignancy has occurred m these smooth muscle tumors radical 
resection is indicated, for they may metastasize early and widely, as 
m this patient 


Case 6 —A 42-year old white man was first seen at the chmc on January 26, 
1942, complaunng of a mucous discharge from the tectum and constipation Tea 
years previously he had had influenza, following which he had begun to have a 
mucous discharge from the rectum Since that tune he had received various treat 
ments ncludmg diet, colonic irngabons, serum miecUons and so forth, none 
of wMch had affected the discharge lie had no abdominal pam and there was 
rarely an> blood associated with the mucDs In recent >ears he had noticed a 
tendency to constipation On* baa Vmithiass Viad died of eVnome •oicerative 

"^^Kitsical eiammanon revealed dial die pabeot was fairly well nounshed 
d o no acute distress HeCtal examinaboo demonstrated large prolapsed 
ana IP no . ^ atomc anal sphincter Proctoscopic examinatioQ 
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recium was covered wlh firm, nodular graaulatioa tissue terminating m a definite 
stnctuie 12 5 cm from tlie anal orifice The appearance uas tliat of lympho- 
granuloma The hemoglobin was 76 per cent, count 4 800 000 and 

leukocite count 7 600 A Frei test was positive Roentgenologic examination 
after banum enema revealed that the colon was larger than normal 

The patient was seen agam in September 1042 He had continued to have 
mailed trouble with his bowel movements and had had to take laxatives and 
enemas regularly Proctoscopic examination revealed tliat tlie sigmoid was almost 
closed off, and he was advised to come into the liospital for the formation of a 
colostomy and possible rcsccbon Laparotomy was earned out on September 3 
and the abdommal exploration was entirely negative except for the thiclened 
indurated tectum An abdormnopenneal resection of the rectum and rectosig 
mold w as done 

The pathologic report on the specimen removed wms chrome inflammation 
compabble wth Ijonphogranuloma venereum Convalescence was uneventful and 
he was discharged on September 20 1942 

The pabent was seen on O tobet 21 1943 at which time he had gained 20 
pounds had good control of his colostomy was acbve in athleUcs and had been 
back at his work since One month foflowmg his operabon 

Since the cause of lymphogranuloma venereum is unknown, its 
medical treatment is unsatisfactory Recently some success has been 
reported following the use of sulfadnzme penicillin and the injection 
of the Frei antigen The involvement of the rectum in lymphogranuloma 
IS associated witli an anno>mg discharge of mucus and progressive 
narrowing of the bowel If the obstruction becomes marked, colostomy 
IS indicated To relieve rectal discharge and to rehabilitate the pabent 
an abdommoperineal rcsccbon may become necessary, as m this 
pabent 


Case 7 —A 58 }ear old white woman was first seen at the clmic on Decern 
her 15 1941 with the history that five months previously she had had an injec 
boa about her rectum which had developed into an abscess Her physician had 
dramed the abscess but since then she had conbnued to have considerable rectal 
bicedmg and pain on defecabon She had previously been consbpated but re- 
cenlly rectal mconbncnce had developed so that she had to wear a rectal pad 
She had lost 9 pounds in weight She had consulted a proctologist who had 
taken a biopsy specimen from near the rectum the pathologists report was basal 
cell caremoma 

Ph)sical examination was negabve except for an area of infilbation 3 to 4 
cm in diameter m the rectov-gmal septum and to the nght of the anus To the 
tight of the anus was a defect resulting from the recent biopsy wound 

The pabent was admitted to the hospital and on December 17 1941 Up- 
arotomy was performed Abdommal ex{Aorabon was negabve and an abdommo- 
penneal resection was earned out The palliologic report on the specimen re- 
moved was basal cell carcinoma with three negabve l>-mph nodes Convalescence 
was uneventful and she was dischai^d on January 19 1942 

When la,i seen .n Angnst, 131ft ha »e,gH „„ constant, and the Iner „•«, 
not palpable She felt neU and shooed no esnleneo ot recntrence torn seais 
and nine months following resectiori ' 
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Case 7 is an example of basal cell carcinoma of the rectum, a most 
unusual fonn of malignant disease of the large intestine The treat 
ment is abdommopenneal resection with particular attention to a 
wide excision of the penncal skin, subcutaneous tissues and penneal 
mpscles Any procedure less radical tlian a Miles resection would 
certainly invite recurrence in malignancy of this type and location 



RETKOFEIUTOINEAL LIPOJLi 
Richard B Catteix and Kenneth W Warren 

Retroperitoneal tumors, by \irtue of their size, location and 
exteot, frequently present confounding diagnostic possibilities and 
difficult surgical prob i> > ■’ 

tumors frequently are 
true nature \\ arrants , 

of fatty ongin are amenable to surgical treatment despite their remarlw- 
able size, their intimate visceral relationships and their malignant 

characteristics 

These tumors tend to groiv rapidly, to attain tremendous size, to 
become malignant and to recur locally following surgical excision It 
has long seemed a physiologic paradox that these enormous fat stores 
Could accumulate simultaneously with systemic wasting and progres 
st\e cachexia 

Some general characterisbcs of tliese tumors are demonstrated b> 
a review of the following case records of tlie Lahey Qinic 

REPORT OF CASES 

Case 1 —A woman, 55 years of age, was seen in the chmc in September 
1938, compUimsg of paroxysmal and ezerUoaal d>spoea, cough. swelLng of the 
Milles and precordial distress 

Exammabon revealed the pabent to be obese, svith auncular £bnllatioa and 
moderate hypertension A smooth, round ma», approximately 10 cm ut diameter, 
was palpable in the nght lower quadrant of (he abdomen A preopcratise diag 
nosis was made of a mcsentenc cysL 

At operation, a large soft mass was found m the retroperitoneal space, pushmg 
the cecum upward and medially It was excised without difficulty Microscopic 
anal)sis reiealed a simple lipoma Recosery was unesentful and there was no 
recurrence in eighteen months 

Case 2— A woman, 81 )ears of age. first came to the clisic Apnl 1, 1940 
She had expenenoed epigaslnc distress and bloating of two years’ duration For 
sexeral years before Uie onset of these symptoms she had been conscious of a 
gradual increase in abdominal girth In May 1039, exploratory laparotomy had 
been performed elsewhere under a piesumpuve diagnosis of osarian cyst Ab- 
dominal exploration at that time revealed the presence of a massive retroper- 
itoneal tumor, wJiidi was not removed because of its extensiveness A biopsy 
showed the tumor to be a Lpoma. 

Exaimnation revealed the patient to be well developed, with a tremendous 
symmetrical enlargement of llie abdomen. The tumor appeared to be fixed. 

On Apnl 3 1940 a rciiopcnloneal hpoma weighing 28 pounds was removed. 
On the first postopetaUve day live pabent had a sudden, severe pam in the left 
chest which persisted for several minutes A pulmonary infarct was suspected 
6S9 
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and hepann uas administered The pain did not recur and recovery was not 
delated Microscopic diagnosis was lipoma. 

The patient was discharged from the hospital April 2-1, 19-10, and when 
seen one year later she was well and free of obvious recurrence, although she 
had gamed 30 pounds 

She was next seen in the chnic on October 30, 1943, complaining of swelling 
of llie abdomen and pressure distress in the uppN part of tlie abdomen of seven 
months' duration In addition she liad daily swelling of the ankles, particularly 
on the right side 

Examination showed a massive, symmetrical swelling of the abdomen which 
appeared to be filled by a soit solid mass 

On December 3 1945, a recurrent tumor weighing SS^A pounds, was re- 
moved from the retroperitoneal space It was necessary to sacrifice the right kidney 
m order to remove the tumor Convalescence was uneventful except for some 
abdominal cramps and diarrhea which appeared on tlve fourteenth day foUowuig 
operation These symptoms subsided and tlie patient was discharged from the 
hospital December 28 1915 Tlie microscopic diagnosis was bposarcoma 

The patient was last seen on Koveinber 15 1946 at which time there was 
no evidence of recurrence Her general health was good 

Case S— A woman 39 years of age was seen in the cLnic July 23, 1940 
complaining of an abdominal tumor of eleven months duration The patient had 
expenenced freiiuent backaches since the onset of the progressive abdominal 
sweUing In May 1940 an abdominal exploratory operation had been performed 
elsewhere with a preoperative diagnosis of ovarian cyst No ovanan tumor was 
found and it was concluded that the ritropentoneal growth was a cyst of the 
left kidney Two weeks later the left kidney was explored a large lipoma was 
found and a specimen taken but the tumor was not removed The tumor con 
Unued to grow and the backaches became more severe The patient lost 8 pounds 
pnor to her iiutial visit to Uie ebotc 

Exanunation showed the pauent to be tlun and pale with a large abdomen 
A large mass filled most of the abdomen aud extended into the pelvis The tumor 
was nodular and filled (he lift flank 

On August 13 1940 the abdomen was explored and a massive retroperitoneal 
tumor was observed pushing the small intestine and ascending colon to the right 
The transverse and descending colon ran along the left lateral border of the 
tumor The growth vvas altadied to U«e Wt kidney which was deliberately 
removed The removed specimen which was a Lpoma of pnmiLve cell type 
weighed 20 pounds Recovery was without incident 

In October 1942 the patient returned because of an abdominal mass which 
upon examination proved to be a fibroid uterus Hysterectomy was performed 
October 15. 1942 There was no evidence recurrence of the bpoma at that 
time , 

On Septi^iubcr 23, 1944 radical mastectomy was done for carcinoma of the 
breast Recent examination showed no signs of recurrence of either growth 

Case 4 -A worn 
plaining of flatulent 
duraUon The prese 

^^the^^^ase The patient was a known diabehc under ade<iuate insulin control 
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Ph)’sical examination re\ca1ed lhal the patient was well nourished The veins 
were moderately distended o\er tlio abdoininal wall There was a large mass in 
the raid abdomen extending into the left flank Intrasenous p>elogTams demon 
strated displacement of the left Vidney upward and outward Tlie left ureter 
was not visualized The preoperative diagnosis was a tumor of the left kidney 
At operation, April 23, 1945, a large relropentoneal tumor extending from 
die pelvis to tfie spleen was excised The descending colon and sigmoid ran over 
the growth The left ureter traversed the Tna«s and was sacrificed necessitating 
removal of the left kidney 

Pathologic examination revealed a hposatcoma witlv a focus of bone formation 
On tlie seventli postoperabve day the patient had an insulin reaction, foUowed 
by left hemiplegia and coma Death ensued four dajs later 

Autopsy showed a gangrenous segment of small bowel secondary to a con 
slncbng band Fragments of the hposarcoma temamed in the retroperitoneal 
space 

Case 5— A man 64 >cars of age was observed in the chnic on February 8 
1946 complaining of a lump in the nghl side of the scrotum of one years 
duration Tlie mass first appeared in tlie right groin from whence it gradually 
Sftvi into the nglit side of the scrotum There were no attendant sjTnptoms 
Examination revealed a firm mass extending from the nght inguinal ligament 
tc tlie umbilicus It appeared to be continuous witii a similar moss u> the scro 
turn Tlie testis was palpable but was connected with the growth A clinical 
diagnosis was made of a fibrosarcoma of the nght groin 

On March 1 1946 a preperitoneal hpom)'xosarcoma weighing 950 gm was 
excised, along with tlic right testis The postoperative course was devoid of inci* 
dent and he was discharged from the hospital on March 17 1940 He was seen 
on October 23 1940 at which time he was free of obvious recurrence 

COMMENT 

Physical md chemical analyses have failed to reveal differences 
in lipomatous and normal tissue fat which might account for the 
apparent unavailability of tumor fat for nutritional purposes Hirsch 
and Wells reported the results of extensive chemical analyses of a 
huge retroperitoneal hposarcoma They found tliat Uie tumor did 
not contain as mucli fat as the gross specimen suggested Nevertlieless, 
dicre was a significant amount of f-il in a tumor of a patient showing 
extreme emaciation 

Ewing assumes that “local conditions possibly the cliaracter of the 
cuculation, prevent the absorption of tlie hpoma m these instances" 
Lipomas are more common m the female and are observ ed most 
frequently m patients between the ages of 40 and 60 years They 
glow slowly and commonly attain considerable size before their 
presence is detected by the host Even then, the symptoms are usually 
minimal and are related to mechanical mconvenience Tlie largest 
tumor on record, weigliing 69 pounds was reported by IIu-scIi and 
Wells, and it was not removed surgicidly 
McConnell excised a retroperitoneal lipoma which weighed 63 
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pounds The tumor recuned sjx aad one half >ears lafer, and the re- 
current growth, weighing 27 pounds, was removed 
A/ajo and Dixon repoited three cases in 1927, m which the tumors 
weighed 175, 185 and 35 pounds, respectively McLaughlin and 
Sharpe reported 2 cases, one of whudi exhibited a tumor at autopsy, 
w Cluing 56 pounds 

Tiicse growths arise most frequently m the parav ertebral or pen 
jenal fat, but they may occur at any point in the abdomen or pelvis 
They may originate in the tiiigh and gam access to the retropentoneal 
space through the femoral or obduratoi canal Not uifrequently, they 
invade the mesentery of tlie dcum and surround the Icidnej 
These tumens show a marieJ tendency toward mahgnant degen 
cration and recur not infrequently in sarcomatous form even though 
the original tumor was apparently beorgn It should be remembered 
m tins regard that many of tliese tumors are extremely large and that 
failure to detect mahgnant areas may result from faulty samphog 
of the removed specimen A rapid alteration m the progression of 
these tumors is hi^y suggestive of malignant disease and is visually 
accompanied by mjxomatous degeneration Hertzlcr concluded that 
'‘rettopcTHoaeal hpomafa represent a very cmhrjonal type of tissue, 
and tliat rapid grovvtb m)a;oid and sarcomatous admixture are but 
manifestations of a primary impulse” 

The tumors ixlubit in their malignant states a variety of histologic 
tjpes, including hpomyAOsarcoma lipofibrosarcoma and true hposar 
coma One tumor observed at the chnic showed an area of bone for 
mation svhiclv according to Ewing probably results from an area of 
necrosis followed by calcification and ossification 
Perirenal hpomaS which account for a considerable portion of ah 
retropentoneal tumors of fatty origin, iccordmg to Hunt and Simon 
may arise from the renal capsule or penrcnal tissue Some axe mul 
tilobular others cystic and maD> contain areas of sarcomatous degen 
eration They may encompass the Jadney and compress its blood 
supply to cause atrophy 

Histologically tivey are essentially connecbve tissue tumors con 
tamir 
mg t. 

remo - - o 


Tlie symptoms although variable are generally meager and include 
llmg of die abdomen and the presence of an abdominal mass 
, . uilrequendy, the gsowVVi reaches a cCiwsidwaUs size without 
In vledce of die host Vague pressure manifestations and mJd gasUo- 
^ r nal disorders are common id tiiose instances m which the tumor 
o.fficieut sue to compress or displace adjacent viscera Severe 
IS ot suui ujclode dyspnea ascites edema and persistent 
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uausea and \omiUng PfeilFer and Gandm reported a case m which 
marked compression of the \ena cava was observed 

With the advent of malignant degeneration, fatigue, loss of weight, 
anorexia and wasting occur Urinary symptoms are rare, but may 
lesult from ureteral obstruction because of pressure Acute symptoms 
such as severe pain, fever, tenderness, nausea and vomiting are rare 
and indicate a focus of degeneration or llie meclianical embarrassment 
of adjacent abdominal viscera 

In the senes from the clinic, the symptoms of abdominal pam, 
flatulence, anoicvia and edema of the ankles were those most com 
monly observed Only 3 patients complamed of abdominal tumor, and 
one had backache 

DIAGNOSIS 

The clmical recognition of these tumors is not easy but their pres- 
ence should be suspected in an adult, particularly a woman, who gives 
a story of vague abdominal pressure, associated witli a slow growing 
abdommal mass of considerable size id whom visceral disease is 
evidently absent The tumor is of soft solid consistency, relatively fixed 
and tends to fill the abdominal cavity The roentgenograpbic demon- 
stration of an elevated diaphragm and the pyelogvaphic delineation 
of a displaced kidney arc valuable corroborativ e evidences of retro 
peritoneal tumors Roentgenologic studies after a banum enema may 
show the bowel to be displaced anteriorly and medially 

DilTcrential diagnosis must comprehend ovarian cyst pancreatic 
and mesenteric cysts, retroperitoneal and intra abdommal malignant 
disease, ascites, cirrhosis, splenomegaly and pregnancy The specific 
elimination of these possibilities suggests strongly tlie presence of a 
retroperitoneal tumor 

TREATMENT 

Most retroperitoneal lipomas are amenable to surgery, and every 
effort should be made to excise the growth completely They are 
thinly encapsulated and it is often necessary to remove them piece- 
meal They frequently encircle the kidney and occasionally invade its 
parenchjma, necessitating nephrectomy Exquisite care to avoid in- 
jury to tlie great vessels and retroperitoneal viscera should be exer- 
cised m every instance 

The transpentoneal approach through a generous incision, with the 
patient under spinal anesthesia, affords the safest access to these 
tumors The lumbar approach does not permit sufficient exposure of 
the mesentery of Uie bowel and the retroperitoneal structures A 
transverse abdominal inusvon would be satisfactory 

The hazards of surgical excision are considerable and the mor- 
tality varies from 20 to 25 per cent This mortality relates to tlie 
enormous size of Uie tumors, their mtunacy vvalh the great vessels and 
retroperitoneal viscera, and results primarily from hemorrhage and 
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shock. Dela>ed postoperative complications, which contribute maten 
ally to the high mortality, include ileus peritonitis, gangrene of the 
bowel, pneumoma and pulmonary embolism Consequently, energetic 
measures directed toward the prevention of tlicse comphcations must 
be pursued in every instance 

PROGNOSIS 

Without treatment the growth of these tumors leads slowly to 
death Following excision, recurrence is common and malignant de 
generation is frequent, but it is possible in many instances to excise 
the recurrent growth and extend life significantly 

The effectiveness of irradiation is doubtful Stewart and Selman 
believ e it is beneficial while Rhcback and Houser, Barnard and \fc 
Laughlm and Sharpe believe that it is of little value The surgical 
excision of recurrent tumors is usually justifiable because of the slow 
growmg nature of tiie lesion Irradiation may be employed in those 
cases proven inoperable by thorough exploratory operation 
In this senes of 5 patients who were subjected to su operations for 
retroperitoneal lipomas, there was one death This patient, a diabetic 
had an insulin reaction on the seventh postoperative day and died 
four days later from mesenteric thrombosis and paraplegia 
Of the 4 survivors one whose original tumor weiglicd 28^^ pounds 
had a recurrence five >ears later The recurrent tumor, a bpom}'xosar 
coma weigbmg QSV, pounds was icmovcd successfully but with 
the sacrifice of the right kidney The patient had no evidence of recur 
recce at the end of one )car 

Another individual survived an excision of a primitive cell type of 
lipoma which weighed 20 pounds Two jears later she submitted to 
hysterectomy and four years following the onginal operation she had 
a radical mastectomy for carcinoma She is well at present 

The 2 remainmg survivors were well and free from recurrence 
eighteen months follovvmg operation One of these individuals had a 
malignant tumor 

susDunr and conclusions 

Retropentoneal lipomas may attain enormous s«e attended by 
meager symptoms 

They are prone to malignant degeneration and are given to local 
recurrence following surgical excision 

Despite these characteristics these tumors warrant vigorous surgical 
attaclc 
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MESENTERIC TU3I0RS 


Hemekt D Adams 

Tumors that m\ohe the mesentery comprise a wide vanety of both 
common and relabvcly rare types Because of this diversity and the 
nature of these tumors, their surgical significance and management 
likewise, cannot be standardized. A rou^ clinical classification of 
these tumors is presented, however, with a few cases to illustrate the 
surgical problems mvolved m their management 


mass in the abdomen or its presence is discovered on routine examina 
tion Occasionally, however, they will reach such a size as to produce 
extnnsic pressure on adjacent organs, thereby producing sjmptoios 
of mterferenco of the function of these organs The common asjinpto 
matic tumors discovered madvertenlly in this manner are the mesen* 
tenc c}5ts, lipomas, m>'xomas, Ieiom)omas. fibromas and gan^o* 
neuromas Simple excision, using extreme care not to destroy any 
adherent essential blood supply to the bowel, and very careful closure 
of the pentooeal surfaces of both sides of the mesentery m order to 
prevent herniation and obstructing adhesions of other loops of the 
small bowel are the technical factors of importance in the manage 
the mesentery Occasionally 
1 such a size that it involves 
and may produce distortion 
compression and obstructive symptoms, and this portion of the bowel 
must be resected even though the lesion is benign, and a very careful 
end to-end or side to side anastomosis done Case 1 illustrates this 
type of surgical management 


Case 

of about I 
o{ ab^om 


The geueral exasunatioa vias cssenbally negative except for tbe abdominal 
examinahoa which repealed a firm round smooth nontender movable mass fill 
mg the lower and imdabdomcn and showing considerable mobility in that it 
could be pushed into almost any quadrant of the abdominal cavity Rocnlgeno- 
rrasA lacludiDg a complete gastrointestinal study were not contributory K diag 
f^^of mesentcnc cyst was made preopetabvely but i 

, . the leninum Because of its *1“ ■ 

leiy 01 ) ^ jy miolied as was tlie mescnienc border of the bowel wall 

region wU c^ was no definite invasion of the bowel Approximatrly 2 


: operation 
I ID diameter was found m th 
e the blood supply to the Jejunum 


large 
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feet of jejanum wth llie mass and adjacent mesentery «as resected and the con 
tiomty of the jejunum reestablished by an end toend anastomosis 

The pathologic report showed 69 cm of small intestine with the mesentery 
Tiie root of the mesentery, as well as the muscular la>ers of the loop merged 
into a huge spheroid mass 18 by 18 by 11 cm The total weight was 1840 gm 
The mass was encapsulated The microscopic diagnosis was fibroma 

Following operation, tlie patient made an uneventful conialcscence and her 
follow up shows that she has had no recurrenee and is at the present time 
sjmptom free 

The most common tumors of the mesentery are metastases or ex- 
tensions from inahgnant lesions arising from almost any of the ab 
dominal viscera Therefore, any type of malignancy common to the 
'arious abdominal viscera may be found m the mesentery Although 
seen with great frequency, these lesions are of little clmical or thera- 
peubc significance since they are usually discovered during an ex- 
ploration for the primary lesion Their presence usually determines 
that the primary lesion is inoperable and a biopsy specimen is taken 
to obtain pathologic confirmaUoo of this fact 

The other fairly common forms of malignant tumors involving the 
mesentery are the sarcomas The most common of tliese are the 
malignant lymphomas, Hodgkin’s disease and the lymphosarcomas, 
but patients with other types of sarcomas such as fibrosarcoma, 
leiomyosarcoma and thabdomyosarcoma have been operated upon in 
diis clinic These patients usually give a history at tlie onset of rather 
vague abdominal pam or distress not associated with any significant 
sjmptoms related to the various abdommal systems Studies are prac- 
tically always negatne at tlus stage, and in the early months these 
patients are likely to be branded as hypochondriacs and theu symp 
toms classified as psychosomatic Later on, however, as the disease 
progresses, in addition to the persistent pam, general debility becomes 
evident, and a mass may then become palpable or be vaguely out- 
lined by the roentgenogram either as a soft tissue shadow or by an 
abnormal displacement of abdominal viscera Abdominal exploration 
is then carried out and usually extensive mvolvement of the mesentery 
and retroperitoneal tissues is found In most mstances the sarcoma is 
extensive and intimately involves a greater part of the major blood 
\essels passing tlirough the mesentery to the bowel, and, therefore, 
cannot be resected A biopsy specimen is taken to establish the classifi 
cation Usually these tumors are radiosensitix e and a course of x ray 
therapy is given following the exploration The pro^osis in these retro 
pentoneal sarcomas is extremely poor as is the case with sarcoma in 
general One of the rare types of sarcoma involving the mesentery is 
illustrated m Case 2 

Case 2-A 46->ear-«ld man ga>e a histoiy of vague abdominal distress. H« 
had bad a complete roentgenologic examination, including intravenous pvelo- 
grams and gastromtestinal studies, two months before admission all of the 



66S 


IlERBEOT D ADAMS 


studies were negatise At the tune of adcussion he had become conscious of a 
fullness and a feeling of a mass in hu midabdomen. He bad lost about 10 pounds 
in ueight and considerable strength and very recently had noticed some swelling 
of his anldes by the end of the day 

The general examination was essentially negative except for the abdominal 
examination which showed a deep seated somewhat tender mass pst to the left 
of the umbilicus and in the lower epigastrium A preoperative diagnosis was 
made of caremoma of tlie pancreas 

On exploration a very large, irregular hard mass was found filbng tlie mesen 
tery and extending into the retropentoneal tissues from the level of the trans 
verse mesocolon to the brim of the pcKos This mhmately mvoKed the supenot 
mesenteric vessels and the mesenleiy vessels to the left colon It was obviously 
inoperable and a biopsy specimen was taLen The pathologic report was a 
rhabdom> osarcoma 

The patient made a satisfactory recovery following the exploration and was 
given a course of deep x ray therapy but his condition steadily became worse 

Several extremely rare types of malignant tumors involving the 
mesentery have been encountered and are reported because they 
illustrate the value of both palliative and radical surgery in these 
cases 


Cass 3— An uomamed woman of 54 gave a history of mdcBnite abdomuu] 
dutress of three or four years duration She had had a cholecystectomy three 
years before being admitted to the cbnic At the time she was first seen at the 
chiuc she was sbll laving vague abdommal distress and staled that she had 
noted a mass in her abdomen of at least two years durauon Exammalion at that 
time was essentially negative except for tl e alxlomen which showed a very large 
hard fixed mass throughout the central part of the abdomen 

An abdominal exploration was done which revealed a huge mass throughout 
the mesentery of the small bowel aod extending to the bowel rnargm along the 
leTaunal vJeunv and at tl e cecvim although there was no direct invasion of these 
loops There were also numerous nodules m the hver Since the tumor was 
definitely inoperable and ofAfaruction of the terminal ileum was imminent, an 
ilcotransvcrse colostomy was done and a biopsy specimen tahen The pathologic 
diagnosis was carcinoid Following this she made a good recovery and earned 
on an active existence relatively symptom free for a period of five more years 
a total history of eight years duration 


This case illustrates uQusually well the value of a palbative pro 
cedure when radical removal trf tlic mesenteric tumor could not be 
done 

A second unusual case is also presented to illustrate in contrast 
that radical surgery is possible in some of these cases of advanced 
malignancies mvolving the mesentery 


Case A-A man of 62 years came to the clinic complaining that for the last 
ear he had had dull, abdominal pam and distress and vague gastrointestinal 
^ He had no particular loss of strength or weight. 

!how»J tot to •fd ■« fml, Sorf 

The aMoomtl euBO.ttoo tound.d m to m.d.bdo™» 
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A tentative diagnosis of pancreatic cyst was made Roentgenologic studies were 
not contributory and an abdominal exploration was earned out 

At operation a large tumor mass was found to occupy the enbre midabdomen, 
arising from the mesentery of the small intestine Several loops of small intestine 
viere densely adherent to the tumor and the blood supply of the termmal ileum 
and cecum was so mvolved that it was necessary to resect about 2 feet of ter 
minal ileum, the cecum and ascending colon A hfikuhez type of reseebon, deum 
to bansverse colon, was done 

The pathologic examinabon showed 60 cm of terminal ileum witli the cecum 
and ascending colon, to which was attached the mesentery involved by a large 
encapsulated mass weighing 910 gm and measunng 26 by 28 by 9 cm The ex- 
ternal surface presented many nodules and a variety of colors from white to 
jellow to red Senal seebomng revealed large cysbc areas containing brown thin 
fluid and much sbingy, necrobc matenal Elsewhere the tissue was firm and 
white, in other regions soft and yellow The microscopic diagnosis was undiffer- 
enbated mabgnant tumor suggesbng a mixed tumor of Wilms' type arising from 
the urogemtal ndge the intestine was negative 

Following operabon the patient made an uneventful convalescence and re- 
^ed later to have lus Mikuhci colostomy closed Because of tlie highly un 
Qifferenbated typo and extent of the tumor he was given supplementary treat- 
ment with deep x ray therapy and at the present bme is well and symptom free 

It IS exident from this case tliat even some of the more extensive 
mesenteric tumors can be resected, but in most instances the blood 
supply to a certain part of tlie bowel is usually so invoK ed that re- 
section becomes necessary 

In summary, mesenteric tumors comprise a \ery wide range of tu 
mors, both benign and malignant The latter tumors, exclusive of 
metastatic carcinoma primary in other abdominal viscera, are usually 
sarcomas of a highly malignant type and with extremely poor prog- 
nosis In the benign tumors, exasion can be accomplished readily with 
good results In the malignant tumors, x ray therapy, palliative surgical 
procedures and, rarely, an extensive resection are possible 


PKOG*%OSIS OF PATIENTS WITJl CVRCCSOLV OFTIIE 
COLON, RECTOSIGMOID AND RECTU^I 

FltA^K H Lauey 

WiULE jt IS largely of academic interest wben a patient presents 
himseJf uitJ} a carcinoma o/ the colon to deduce from the hijtory and 
the roentgenograms the probable operabiLly or moperabibly of tbe 
lesion, it nevertheless has some value 

As we have repeatedly stated, the dia^osis of caranoma of the 
colon and rectum can usually be made from the history, such as the 
presence of blood in the stools, the pre<ence of obstructive pain, die 
presence of alterabon of bowel function, and change in cabber of the 
stools We hav e shown that one of these four features of this disease 
IS present m all but 2 3 per cent of the histones as we see them, and 
It IS from this evidence together with the roentgenologic evidence of 
Iho disease that one can often make quite an accurate prognosis as to 
UiQ extent of the lesion, Us degree of operability and its bkebbood of 
recunence When any one of these four symptoms has been present 
in the history for a period of months it i$ reasonable to assume dial 
the lesion is late and when it is late that it will fall into tbe group of 
less favorable cases 

^Vhen, for instance, a patient who has had a history of normal 
bowel movements over the years reports that for a penod of sas 
months there has been an alteralion in lus bowel function, either coo 
stipabon which has changed to dianhea or normal bowel movements 
which ha>e changed to consbpaUon or alternating diarrhea and con 
sbpabon for a penod of months obviously the case falls into the 
unfavorable group IVhea bleeding which can be demonstrated not to 
be caused by bleeding hemorrhoids has been present for months it is 
obvious that the lesion has existed for a long period of bme and this 
type of pabent likewise falls into the unfavorable group When the 
cabber of the stools has changed and when obstrucUve symptoms 
occur, and these ate due to a d^onvtrated nanowing of the tectum 
or <x)lon by an obviously malignant lesion it must be assumed that 
the lesion is late This assumption u based upon the fact that any 
lesion which has completely surrounded the colon to such a degree 
that it produces obstruebve symptoms or a narrowmg of the stools is 
obviously a late lesion at least six months old 
Thef^e factors discussed above can even further be demonstrated in 
the roentgenograms of tbe lesion There are two features to the roent 
lojrjc pictures of a carcinoma of the rectum or colon from vvhich 
® ^ deduce its opeiabihty and whether or not vt falls into a favor 

X Of an unfavorable group-anaolanty and canahzaboo 
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When it IS realized that most all of the lesions of the colon and 
lechim start either from a pol)!! or an adenoma, and even tJiough this 
be not admitted, start from one pomt in the circumference of the 
colon, it can be appreciated tliat when the malignant disease has 
spread from one point on the colon will to surround it completely 





1 

i 


Fig 249 —This illusUaUon denKmstrates not only annulanly but canaLzation 
between the two poiots marked by arrows 

this spread has consumed a period of time, the minimum of which is 
sue montlis This is the feature uhich I ha\e described as annularity 
and when present indicates tliat the lesion is not an early one 
When, in addition, as can be shown by tlie roentgenogram, a car- 
cinoma of the colon and rectum has not only become annular com- 
pletely surrounding the bowel, but has canalized that structure by 
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growing along it, it can then be asstimctl that the lesion is somewhere 




Fig 250— Tills illuslration demonstrates advanced annularity and canalization. 
It must be obvious that for tlie growth to have extended along the bowel this 
diitance, it must hate existed for a long penod of tune 


rate It is these two features, length of history and character of the 
roeolgenograin. that I wash to call attention to with regard to their 

value in prognosis , , , 

Tt would be wTong to discuss prognosis in relation to these two fea 
tures without energeUcally stressing that even Uiougb there be a long 
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lustory of blood m the stools, alteration m bowel function, togethei 
with the presence of pain of an obstructive character and tape like 
stools and in addition annulanty and canalization as demonstrable 
by the roentgenograms, it should not be assumed tliat the lesions are 
inoperable 

We ha’.e now had sucli a large and \aried evperience m operating 
upon pahents with carcinoma of the colon and rectum tliat we know 
tliat tliese lesions act in unpredictable ways In small and early lesions 
of the rectum, palpable on digital examination as small lesions and 
tery movable, we are frequently surprised to find early involvement 
of tlie liver by metastases On the otlier hand, in late lesions, large 
and fived, we are likewise frequently surprised to find relatively few 
glands, and no involvement of the liver It is for tliese reasons that I 
wash to state that tlie length of the lustory plus annularity or canaliza 
tioa in the roentgenogram should by no means discourage any one 
horn exploring these cases as to operability 

There is another feature witli which we liave had experience as 
relates to piognosis to which I wisli to call attention, and tliat is the 
fact that lesions of the riglit colon can produce such changes in pa 
tients' appearance as to make tliem appear as patients with probably 
^operable lesions It has been demonstrated over a great many years 
that in approximately one fourth of Uie patients with carcinoma of the 
right colon, unexplained degrees of secondary anemia will be of such 


uie lesion was removable and to have diem go a great many years 
witli no evidence of recurrence 

I have repeatedly stated m discussing tliese lesions of the right 
colon that if the same degree of cachexia were present m a lesion of 
the left colon as can be present in a lesion of tlie right colon, the 
patient m a great majonty of tlie cases would be found to have, an 
inoperable lesion 

It IS because of tlie unexplained secondary anemias that are asso 
ciated with lesions of die ng]it colon diat I particularly wish to call 
attention to tlie fact that caranomas of the right colon can cause 
appearances in pabents which if the carcinoma were present m the 
left colon would indicate almost with certainty inoperability but in 
Ti^A co’iuii itri; Vy rio arieuns t/i mdri sigiri&cance 

CONCLUSIONS 

Attenbon is directed toward the employment of the length of tune 
of features assoaated widi caremoma of the colon and rectum such 
as alteration in bowel function, obstiucbve pam, change in cah’ber in 
the stools and the presence of blood, to determine the prognosis 
Attenbon is also called to the fact that degrees of secondary anemia 
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and apparent inoperability can be present in lesions of the nght colon 
and still the lesions found to be readily operable with five )ear non 
recurrence rates of gratif> mg percentages 
Attention is also called to annulanty and canalization as shoivn by 
the roentgenogram in carcinomas of the colon and rectum as an indi 
cation of the lateness of the lesion 

The fact is stressed that these are of interest only m prophesying 
for ones own benefit operability and should never lead one to be 
discouraged m esplormg these cases because of the unpredicability 
of rapidity of gro\\th and metastatic mvolvement which go so con 
sistently with carcinoma of the colon and rectum 



THE SIGMFICANCE OF JIUCOSAL POLYPS OF THE COLOIS 

AAD KECrmi 

Neu> W . Swintos 


* ' *■ the colon and lectum 

In 1939 a study® was 

t _ atb benjgn and malig 

naat pol)ps of the colon and rectum fioiij which certain conclusions 
were diawn (1) Poljps j» the lower bowt] are true tumors owing 
to some inherent defect m cellular grovvtii, and are not tlie result of 
inflammatory processes (2) In this senes, all stages m tile sequence 
of change from normal mucosa tlirough an adenomatous polyp to 
adenocarcinoma were demonstrated histologically (3) In a senes of 
827 cases of cancer of the colon and rectum, the carcmomia was 
demonstrated to have arisen from preeusong benign mucosal polyps 
in 14 per cent It was beheved llial a much higher mcideiice of cancer 
10 this region arose m preexisting benign po]>ps 
Additional articles have appeared m the hteraluie both prior to 
'ind subsequent to this report, conBrmiiig these views, and it is now 
generally recognized that benign mucosal polyps of tbc colon and 
lectum are tj-ue tumors and definite preniahgnant lesions 
During the past decade many advances have been made in the 
tieatment of cancer of the colon and rectum At tlie present time a 
resectabditj rate of fioni 80 to 00 per cent operative mortality undci 
10 per cent and five') ear survival rales of 50 per cent and over arc 
being reported from many centers in this country where there has 
been paiticular interest in (ins field In 1945 at the clinic, 178 patients 
" ere seen with cancer of the colon and rectum Ninety per cent liad 
some t)pe of radical resection, with an operative mortality of 7 per 
cent At tlie present time tlie five->ear survival rate for mahgnant 
disease of the colon is 53 per cent and of the rectum 46 per cent. 

It IS disturbing, however, in reviewmg our experience, to find that 
the early dagiiosis of cancer of tlie colon and rectum is not being 
made as fiequently as it should be in many instances, and that suffi- 
cient emjihasis has not been gi\cn to the important part tliat benign 
colon and rectal pol)ps play in tlie development of tins lesion 

Since the publication of our report* on colon and rectal pol>'ps in 
1939. several liundred additional pabents vvitJi pol>ps m this region 
have been seen at tlie cluuc and additional data have been obtained 
concerning tliese IcsiOns 

In a stud) based on tlie lfi43 autopsies periormed between 1935 
and 1945 in the patiiologic laboratory of the New England Deaconess 
Hospital, Haugs fouml an incidence of beingii colon and rectal polyps 
675 
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of 7 per cent in pabents dying from all causes Helwig has recently 
reported an incidence of 9 5 per cent in a senes of 14G0 consecuhve 
autopsies Both reports reveal an increasing incidence of benign 
tumors svith age parbcularly after the thud decade 
If an increasing number of patients with cancel of the colon and 
rectum are to be submitted to operation earber than has been the 
case in the f 
of cancer in 

bemgn rectal ^ 

bon must be given to the fact that these tumors occur much more 
frequently than previously was suspected and every effort must bo 
made to discover them at the earliest possible moment and to remove 
them before they become mahgnant. 


TABLE 1 

iNCiDEhrctf BT Location or Benicm Fot.YPa ak® KIaucnancieb or ths Colon 



Malignancy 

1 Benign Foln» 


Cases 

Per cent 

Cases 

Per cent 

Ceeuiii 1 

Ascending colon / 

27 

130 


205 

Hepabo flesute \ 

Transverse colon > 

Splenic flexure J 

1 23 

135 

35 

27,3 

Deseeding colon | 

S gmoxl ( 

Rectum | 

Anus } 

152 

i 

735 

1B2 

52 2 

1 

ToUl 

207 


1 311 



If largo numbers of benipi colon and rectal polyps are to be found 
jn the adult population it will not be sufScient to depend on the 
few highly trained surgeons m this field All physicians internists as 
well as surgeons domg any type of general diagnostic work, must be 
aware of Sie significance of these tumors tl eir frequency and be 
prepared to search for them at every provocabon 

In 1943 the Bureau of Vital Stabsbes reported that approximately 
pie diod of malignant disease In the United States Tl is 
[ increased to over 19o 000 m 1948 Of this number ap 
8 per cent died of cancer of the terminal bowel The im 
venbon of colon and rectal cancer can easily be appre- 
,e magnitude of these figures 


168000 peo; 

number had 
projomaiely 
portance of 
aated by tl 
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In tile study reported by Haug,* certain additional facts concenuRg 
these premabgnant lesions are v.orthy of further emphasis (1) Of 
the 1843 consecutive autopsies studied, benign polyps were found in 
ISO cases, or 7 per cent (2) Of these 130 cases, 55, or 41 per cent, 
had two or more polyps, whereas 59 per cent had smgle lesions (3) 
The locabon of these tumors compared to the location m the 195 
pabents with 207 large bowel mahgnaacies found in the same senes 
1 $ shown in Table 1 (4) Fifty, or 25 1 per cent, of the pabents with 
carcinoma of the colon or rectum had associated benign polyps (5) 
A comparison of tlie sex and age factors ui the two groups, benign 
and mahgnant, is shown in Table 2 


TABLE 2 

Incicence bx Ace Groups and Sex or pAnBtrt with Bancs Polyps an® 
Mauckanoes op -niE Colon 


Malignancy 

Benign Polypi 

Decade 

Males 

Females 

Total 

Males 

Females 

Total 

21-30 

2 

0 

2 

1 

0 

1 

3M0 


2 

8 

2 

1 

S 

41-50 

10 

16 

26 

8 

4 

12 

51-60 

30 

23 

53 

18 

15 

33 

61-70 



71 

35 

17 

52 

71-30 plus 

23 

15 

33 

21 

12 

33 

Total 

112 

66 

198 

85 

49 

134 


Incidence bff Sex 

85 males or 47i of 134 patients 
49 females or 85 8% of 134 patients 

112 males or 56^7* of 193 patfenb 

86 females or 43 4% of 193 patients 

The detection of benign polyps of the colon and rectum 

The common symptom associated with colon and rectal mucosal 
poljps IS bleedmg. A few wiU remain benign and yet attain su/Baent 
size to cause obstrucbve symptoms or an alterabon m bowel func- 
bon In our expencnce, considerably less than one-half of the pabents 
in whom benign colon and recta] polyps are discovered will have any 
symptoms referable to the polyp when it is m a benign state lust 
as approximately 70 per cent of all malignant tumors of the colon 
and rectum are within reach of the lO-inch sigmoidoscope, so over 
50 per cent of the benign colon and rectal po^-ps are found in tius 
same region of the terminal bowd As our mdicabons for careful 
sigmoidoscopic exammaUons ha\e increased, the mcidence of bemgn 


Beoiga polyps 
^(aligoancy 
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colon and rectal polyps which we have disco\ered has likewise id 
creased Not only should all pahents who present abnormal stools, 
any alterabon ui bowel function, unexplained abdominal pain, un 
explained abdominal tumor or anemia, which symptoms suggest 
mabgnant disease of the large bowel, be submitted to sigmoidoscopic 
examination, but wheneier possible a careful sigmoidoscopic examina- 
tion should be made of all 'pahoils, particularly those bejond the 
thud decade, as a part of a complete general exammabon 
Sigmoidoscopic equipment is not expensive and it should be as un 
portant a part of the pbysicianx aroumenfanum as a stethoscope In 
many thousands of sigmoidoscopic examinations at the chnici no sen 
ous injury has ever resulted from the use of a sigmoidoscope A1 
though the procedure can be time consuming and not a parbcularly 

pleasant experience for imnv --i •* ’ 


w (■A<uiuiiauun or direct exammabon of the colon at the bme of 
operaboo The detection of colon polyps m this region depends largely 
on the use of the contrast air enema technic Thu is a time consuming 
and not too sabsfaotory a procedure Careful preparabon of the colon 
by means of a castor oil catharbi^ a low residue diet, and careful 
colonic imgahons must precede a contrast air enema and the examina 
hoD earned out by an experienced radiologist The number of benign 
colon polyps discovered in this manner by radiologic methods is much 
less than the known incidence of tumors in this region It is the best 
technic now available, but it is recognized that only a small percentage 
of the polyps in the right and transverse colon particularly is being 
detected by this method Certainly, whenever an abdomen is opened 
careful mspeebon and palpabon of the entire large bowel must be 
made routmely It is to be hoped that further advances m this field 
can he made in the near future for the delechon of tumors that cannot 
be observed by the sigmoidoscope 
The importance of the high inadeoce of the multiplicity of these 
tumors must be appreciated Forty one per cent of the pattents in the 
previously menboned senes had two or more polyps This indicates 
that when one polyp is found, every means must be taken to search 
for addibonal polyps 

Four per cent of the pahents in this senes with malignant disease 
of the colon and rectum had mulbple cancers This is probably ex 
pUmtd VS!' 7*“^ frequent occurrence of mulbple benijpi 

operating for cancer of the colon or rectum, it must be ap 
' I j n-; ner cent of palients widi malignant tumors may have 
SSaaled ‘'‘'eons base hid the etqjeri 
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colon and rectal polyps which we have discovered has likewise in 
creased Not only should all patients who present abnormal stools, 
any alteration in bowel function, unexplained abdominal pain, un 
explained abdominal tumor or anemia, which symptoms suggest 
malignant disease of the large bowel, be submitted to sigmoidoscopic 
examination, but whenever possible a careful sigmoidoscopic examina 
tion should be made of all t>Atienfs particularly those beyond the 
third decade, as a part of a complete general examination 

Sigmoidoscopic equipment is not expensive and it should be as im 
portant a part of the physician’s armamentarium as a stethoscope In 
many thousands of sigmoidoscopic examinations at the clinic, no sen 
ous injury has ever resulted from the use of a sigmoidoscope AI 
though the procedure can be time consuming and not a particularly 
pleasant expenence for many patients to undergo, the end result m 
finding an increasing number of premabgnant tumors in these pahents 
has more than justified the effort expended 
The detection of large bmvel polyps above the reach of the 10 inch 
sigmoidoscope is more difficult Dependence must be placed on radio 
logic examination or direct examination of the colon at the bme of 
operation The detection of colon polyps m this region depends largely 
on the use of the contrast air enema technic This is a time consuming 
and not too satisfactory a procedure Careful preparation of the colon 
by means of a castor oil cathartic, a low residue diet, and careful 
colonic irrigations must precede a contrast air enema and the examina 


of the polyps in the right and transverse colon particularly is being 
detected by this method Certainly whenever an abdomen is opened 
careful inspection and palpation of the entire large bowel must be 
made routinely It is to be hoped that further advances m this field 


that when one polyp is found every means must be taken to search 
for additional polyps 

Four per cent of the patients in this senes with malignant disease 
of the colon and rectum had multiple cancers This is probably ex 
plained in part at least by the frequent occurrence of multiple benign 

operating for cancer of the colon or rectum, it must be ap 
" . 3 K. t OK ni-r cent of patients xsnlh malignant tumors may have 
SsoMtei taS. So — "'y- “'Scon, have had .he evpev 
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ence of successfully removing a malignant tumor m this region only 
to ha\e the patient return years Inter with an entirely separate lesion 
Eiery effort preoperatn ely at the time of operation and post 
operatively must be made in these cases to find polyps which might 
give rise subsequently to n malignant tumor 

TIIE DETEILMINATION OF MAUCNA^CY IN COLON AND RECTAL 
POLYPS 

In cases in which the rectil polyps are wthin reach of the axamm 
mg finger too much emphasis cannot be placed on the palpation of 
these tumors in differentiating malignancy FLxahon ulceration m 
duration and firmness are diagnostic of malignancy to the experienced 
observer in the majority of cases It is advisable to perform a biopsy 
in all cases of suspected malignancy but when the microscopic report 
does not verify tlie clinical impression tlie patient must still be con 
sidered to have a malignancy until it is proved beyond any question 
of a doubt that the tumor is not cancer Malignancy may develop in 
any portion of a benign mucosal polyp In this discussion polyps 
have been defined as sessile or pedunculated benign tumors of glandu 

I<irn r 1 


tumor and its base Repeated biopsies may be necessary particularly 
in some of the larger tumors before cancer tissue will be encountered 

TIIE TREATMENT OF COLON AND RECTAL POLYPS 

Benign colon and rectal polyps within reach of the 10 inch sig 
moidoscope may be removed sidely either by direct fulguration or 
when there is a definite pedicle by the high frequency electric snare 
Care must be exercised to avoid peifoiation of the bowel above the 
peritoneal reflection and also to avoid troublesome hemorrhage which 
may arise from the artery so frequently encountered m the stalk of 
the larger polyps All but the very large benign polyps or those tumors 
above the peritoneal reflection may be removed as an office pro- 
cedure Adequate sigmoidoscopic equipment biopsy forceps depend 
able suction apparatus for the removal of air and fluid, and a cautery 
must be available 

For those pol>ps in which early carcinomatous changes are found 
serious consideration must be given to the method of treatment 
advised 

In Uie pedunculated polyp with a definite pedicle and early malig 
nant change in winch it can be demonstrated beyond any question of 
a doubt that there has been no extension of the malignant process 
into the pedicle or bowel wall local excision may be adequate There 
IS at tlie clinic an appreciable senes of evses of this type without evi 
dci cc of recurrence vvhidi have been followed very carefully over a 
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penod of years after local removal This senes of cases is being re- 
ported in detail at a later date It must be constantly borne in mini 
however, that the treatment of cancer of the colon and rectum is 
radical resecbon and it has been oor policy that the earlier the lesion 
the more radical the approadi 

SUBSEQUENT OBSER>ATION OF PATIENTS \mO HAVE HAD 
BENIGN COLON OR RECTAL POLYPS 
It has been demonstrated that the same inherent groivth factors 
which apparently cause the development of malignant disease cause 
the formation of the benign but defimtely premahgnant tumors of the 
colon and rectum particularly with advancmg years Therefore, not 
only should pabents who have been found to have colon and rectal 
polyps be carefully studied for the presence of addibonal polyps, but 
over the years they should be followed for the development of addi 
tional polyps 

CONCLUSION 

A physician recently visiting the chnic who has a large general 
pracbce in a small commumty, informed us that he bad been parbcu 
larly mterested m the problem of rectal and colon polyps was aware 
of Aeir frequency and premahgnant nature, and during the past sev 
eral years had carried out a sigmoidoscopic examination of nearly 
every pabent who came to him for a physical examinabon He had 
discovered a large number of pabents over the years with benign 
colon and rectal polyps He estimated that this figure represented 5 
per cent seen durmg tlus tune Certainly, this atbtude represents what 
should be done by a large number of physicians if we are to make the 
most effecbve use of our present knowledge concemmg colon and 
rectal polyps and their relabon to colon and rectal cancer 
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CANCER OF TUE OVARY 
Neil W S%vintov and Ciiahles R Yancey 

Malignant tumors of the ovary comprise approximately 4 per cent* 
of malignant disease found m women Eighty nine patients wfli 
oi’aiian malignancy have been seen at the clinic during the past M- 
teen jears A review of these cases at this tune reveals that frequently 
a diagnosis of cancer was not made before operation and even at 
operabon m certain cases the presence of malignancy was not sus 
peeled 

In an attempt to make earlier diagnoses of ovarian mahgnant dis 
ease, obtam data on potentially malignant ovarian tumors, further 
informabon on the delecbon of malignant change in these tumors at 
the tune of operation and to detemune the type of treatment mdicated 
when ovarian cancer is encountered, we have reviewed the 64 cases 
of Qvanan cancer m which we have complete data at this time and 
also have reviewed the recent literature on the subject 

TABLE 1 

Ikci&cnce of Various Tumors in 1101 Cases 
(After Bermtem*) 

Per ceat 


Follicle cysts Sfl 

Dermoid cysts 18 

Serous papillary cystadenocarcinomas 14 

Corpus luteum cysts 11 

Fseudomucinous papUkiy cystadenoims 6 

Endoiuetnosis of the ovary 4 

Serous pnpilliry cystadeootnos S 


In a collected series of 160,324 admissions to gynecologic clinics, 
an mcidence of ovarian tumors of 28 per cent was found** Table 1 
represents a typical distribution in a reported senes of 1101 ovarian 
tumors of various types * Approximately 15 per cent of these tumors 
were mahgnant, of which 50 per cent were bilateral (Honsidermg 
ovarian tumors of all types, it was found that they are most commonly 
obsened m women between 30 and 40 years of age * In a survey of 
2 083 cases of oianan cancer reported, howeier, the average age was 
esbmated to be between 49 and 52 years * Cases of malignant disease 
of tile ovary have been reported in children and in patents over SO 
In our senes the youngest was 5 jeon old and the oldest 77 ^ears 
It 1 $ not the purpose in this report to revieav in detail the various 
classifications of ovarian tumors which have been presented or to go 
into detail on the histology of the various types of ovarian tumors. 
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TABLE S 

Classificatjov of Ovaucan Toxioiu AcconDivc to Novak'® 

Benign Tumori 

I Cystic 

a Non neoplastic 
FoUicle cysts 
Lutem cysts 

Corpus luteum cysts (inchiding corpus albicans cysts} 

Theca lutem cysts 
Germinal inclusion cysts 
Endometnal cysts 
b Neoplasbc 

Cystadenoma 

Pseudomunnnus 

simple 

papillary 

Serous 

simple 

papillary 

Dermoid 

Z Sobd 

a Papilloma fibroma adenoma fibroma fibromyoma angioma lymplian 
gioma, chondroma osteoma 
b Brenner tumors 

c Adrenal tumors (masculinovoblastoma) 


Mahgnont Tvmon 

1 Carcinoma 

a Primary solid carcinoma 
Adeaocarcinoma 
Nonpapillary 
PafuJlary 

Medullary caranoma 
Carcinoma simplex 
Scirrhous carcinoma 
Alveolar carcinoma 
Plemform carcinoma 

Mesonephroma {not ckatly established as yet) 
Embryonic or dysontogenetic 

Granulosa cell carcinoma (often cystic) 
AnhenobUstoma 
Dyigerminoma (seminoma) 
Chononepilhelioma 
b C>stic carcinoma 

Psendomuanotu cystadenocarctnoma 
Serous papillary cystadenocarclnoma 
Epidermoid carcinoma arising in dermoid cyst 

2 Secondiiy MtUitatc Caamm, 

a. Adenocarcinoma simple 
b Knilcenberg tumor 
c Epidermoid carcinoma 
d. ChononepitheLoma 
e Hypernephroma 

3 

5 Melanoma 



CANCER OF TIIE OVARY 683 

Ewing has staled that ovarian tumors present a wider scope of 
structure greater individual variation and a more complex embryologic 
and histogenic basis than those of any other organ t or these reasons 
they have escaped satisfactory classification In a substantial proper 
t on of ovarian tumors as they actually occur the diagnosis is largely 
a matter of arbitrary decision on the part of the observer In spite 
of the many different classifications of ovanan tumors that have been 
presented however it is important to classify such tumors in some 
manner for purposes of discussion The classification of Novak using 
the benign or malignant nature of the tumor as the most important 
entenon has seemed the most practical to us This classification of 
ovanan tumors is presented in Table 2 

CYSTIC BENIGN TUMORS OF THE OVARY 

The non neoplastic tumors which comprise the common cystic 
tumors of the ovary are not related to the subject of mabgnancy ex 
cept in the differenhal diagnosis and will not be reviewed The neo 
plastic group the cysladenomas and the dermoids however have a 
d “ erstandmg 

treatment 

Cystadcnoirw may be classified as either serous or pseudomucinous 
The pseudomucinous cysladenomas may attain enormous size and in 
general are larger than the seious variety Characteristically they con 
tan a thick pseudomucinous fluid They usually consist of large 
rounded cystic compartments of varying thicknesses The large mi 
n t In r ill c A ak A ctly 

cent 

the 

standpoint of malignant degeneration Meyer® beheves that approxi 
mately 5 per cent of these pseudomucinous cysts may become malig 
nant Of particular importance in this type of tumor is the pseudo 
myxoma peritonei resultmg from rupture of tumors of this type 
Rupture of tl ese tumors is followed by the implantation of pseudo 
mucinous cpithehum throughout the peritoneal cavity Thej may 
penetrate the hver and other organs and set up various sources of 
secreting cells Although these tumors are not truly mahgnant and are 
slow to develop this compheahon in\anabl> results in an eventually 
fatal outcome 

Serous c>stadenomas occur sli^Qy less frequently than the pseudo- 
mucinous may attam a large size but in general are smaller than the 
pseudomuemous variet> They charactensbcallj contain a straw 
colored fluid except when discolored by hemorrhage The cysts are 
usually multilocular but may ^»e made up of onl> a few large com 
partments A much higher percentage of c> stadenomas of this tvne 
nn> show pip llir> excrescences on the extenor of the evst wall ani 
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even more common, in the interior of the tumor Of particular im 
portance in the consideration of mahgnancy are those tumors showing 
a papillomatous growth and Curtis* emphasized that every tumor of 
the ovary with a papillomatous growth upon the outer surface must 
be regarded as a mahgnant tumor, irrespective of its histologic 
characteristics 

Curtis further stated that a benign papillary growth confined withm 
a heavy capsule is relatively harmless, when the tumor has but a thin 
Capsule, when there has been leakage of the cyst contents from 
tapping or following rupture or, most importantly, when there are 
papillomatous growths on the surface, the prognosis is more serious 
\Vhen papillary growths are found on the surface of these tumors, 
pentoneal implants occur in at least 25 per cent of the cases Even 
though these implants may regress following removal of the primary 
lesion, ultimate death is the usual eventuality Furthermore, the his 
tologic differentiabon between the papillary cystadenoma and cys 
tadenocarcinoma frequently is very difficult and at tunes impossible 
It may tlius be seen from this discussion of the cystadenomas that 
a large percentage of these tumors making up the papillomatous 
variety must be considered as definite premalignant himors Thus an 
early diagnosis of the cystadenomas and their treatment constitute a 
very important aspect of our attack on ovarian cancer 
The diHerential diagnosis of minute cystomas from simple retention 
cysts is primarily an academic one and of no particular significance 
When tumors attam any appreciable size however, the detection of 
a papillomatous growth is sery important These latter tumors are 
usually of greater weight than the simple cysts There is more of a 
tendency to fixation and they have a nodular firm surface 
Nodules m the cul de sac are suggestive of a papillary growth 
Altbou^ ascites may be found with the simple cyst variety usually 
the presence of ascites indicates a more serious prognosis 
It IS unfortunately common that many of the cystadenomas do not 
cause early symptoms, hoxvever disturbances of menstruation are fre 
quent although sterility is rare Pam m the pelvis and sensations of 
weight and pressure may occur 

On physical examinahon cystic ovarian tumors usually are found 
anterior to the uterus, which is au important differential point m 
diagnosing inflammatory cysts The latter are usually lateral and pos 
tenor to the fundus It must be remembered that the boggy painless 
sxselling of a tubal pregnancy may also be commonly found anterior 

1 iind 
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must await tlie mtra-abdoininal cxanumtion of the tumor by the 
surgeon and usually a histologic exatrunatiQii of the tumor by a 
padiologist 

All patients with an ovanan cystic tumor 7 cm or more in diameter 
should be carefully obseA'ed A thm*walled, soft cyst will usually 
prove not to be a cystadenoma and may vary m size on repeated 
examinations or actually disappear The persistence of the tumor, its 
firmness, induration, nodules, heaviness, pam, increase in size and 
demonstrable ascites are indications for evploration and probable 
removal 

In discussmg the treatment of the cystadenomas, the prevention of 
any spilling of the tumor content is to be particularly emphasized 
because of the danger of implants The tapping of cysts is to be 
avoided whenever possible 

Dcrmofd cysts occur frequently, comprising, accordmg to Curtis,* 
approximately 10 per cent of all ovarian tumors They are the most 
common tumor found m children, sarcoma being the next most fre- 
quent They may attain considerable size, develop slowly and are 
usually not found until adult life The usual contents of dermoids 
found elsewhere, hair and teeth and other epithelial structures, are 
common Torsion of the pedicle occurs frequently, associated oscites 
IS nre The importance of bowel perforation as a result of the exten 
Sion or perforation of the dermoid ovanan cyst has been mentioned 
m the literature These tumors may develop malignancy, although 
malignant degeneration probably does not occur in over 1 or 2 per 
cent of tumors of this type Dermoid tumors frequently are bilateral 
and when such tumors are found, careful inspection of the opposite 
ovary must be made as the tumor in the adjacent ovary may be very 
small and frequently not detected unless a careful search is made In 
such instances bilateral oophorectomy is indicated 

DIAGNOSIS or CANCER OF THE OVARY 
Tlie age incidence m tlie group of 64 cases of carcinoma of the 
ovary reported m this series is presented in Table 3 

In this group of patients, 15 or 24 per cent had ne\er married 
Tttcnty-nine patients, or 45 per cent, had borne an average of three 
children Twenty, or 31 per cent, were married but had never been 
pregnant Unfortunate!), and it has been generally recognized, there 
is no early charictenstic S)’mptomatology of carcinoma of the ovary. 
In our senes of cases, 26 patfents. or 40 per cent, came to the clinic 
for examination because of an abdominal enlargement and a feelinc 
of a lump m tlie lower abdomen This is the usual first sign of an 
ovanan tumor This enlargement may be associated with a feeling of 
heaviness and pressure m the pelvis and occasionally with pam Two 
patients particvilarl) mentioned associated pain Fifteen patients or 23 
per cent, came pnmanl) because of pam or distress in the lower ab- 
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domen wthout recognized abdominal enlargement Eleven presented 
varying gynecologic complaints Of the latter group, the most common 
Were menorrhagia and metrorrhagia Ten or 15 per cent were de 
tected on routine pelwc exa m ination (Table 4) Amenorrhea may 
occur® In the literature, hyperplasia of the mammary gland, even 
accompanied by lactabon, vinlizabon and various other endocrine 
changes have been described It is recognized that fertility is 


TABLE 3 


Ace Lscidence 


Age Croup 
5-30 
31-40 
41-50 
51-60 
0\<rr 60 
Total 

Average 50 0 year* 


Number 

4 

7 

21 

16 

14 

64 


Per Cent 
62 
10 9 
32.0 
231 
218 


defimtely decreased in the presence of ovanan carcinoma, and one of 
our patients came to the chnic pnmanly because of sterility 
The symptoms caused by metastasis of ovanan tumors are common 
and deserve no special emphasis Ascites is frequent Hydrothorax is 
frequently noted Anemia, fever and emaciabon are usually found 
only m the late stages of the disease 
In establishing the diagnosis of caranoma of the ovary, it is to be 
remembered that malignant tumors are usually lateral to or behind 


TABLE 4 
Crnrr CoirPLAUfr 


Number Per Cent 

Abdominal pain 15 23 

Abdominal enlargement 26 40 

Fain and enlargement 2 3 

Incidentally discovered on routine pelvic 

eiaminatan 10 15 

Vanmis gynecologic compbints (mcnor 

rhapa, metrorrhagia stenlity) 11 17 

Total 61 


the uterus, whereas simple cysts and tubal pregnanaes are found 
anterior to the uterus r * 
any solid ovanan tum< 

nant lodurabon, fixabc . , , , , , 

«iccest malignancy Indurabon and nodules in the cul de sac are 
^ ^ q£ narbcular significance is bleeding alter the menopause 
commOT r curettage has niled out the presence of mabgnant 

^paben utenjs Frequently, these tumors are small but careful 
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and repeated examinations of the ovary must be mide with the pos 
sibdity of a neoplasm m the ovary considered The presence of ascites 
hydrothorax and other signs suggestive of ovarian metastases must be 
home in nund 

In the ddfereritial diagnosis particularly m bilateral tumors the 
possibility of metastatic Krukenberg’s tumors from the gastromtestmal 
tract must be remembered The differenliabon from diverticuhtis and 
carcinoma of the sigmoid for masses m the left pelvis must be ruled 
out Peritoneoscopy may be of assistance in estabhshing the diagnosis 
In many of these cases however particularly in the benign but 
definitely ptemahgnant papillary cysladenomas the diagnosis will be 
made only at operation A careful and complete abdommal explora 
bon must of course first be made the presence of ascites the pres 
cnee of peritoneal omental or other implants or metastases noted 
hath ovaries must be inspected and it must be remembered that 50 
per cent of malignant tumors occur in both ovaries Before the ovary 
IS removed all abdommal contents should be carefully walled off to 
avoid the danger from spillmg of cystic content All ovanan tumors 
following removal should be sectioned in the operating room by an 
assistant and the contents of the tumor noted When there is any 
quesbon of malignancy histologic examinabon by means of a frozen 
seebon by a competent pathologist should be made immediately It 
only m this way in many of these patients that a diagnosis will be 
Wade and radical surgery earned out when indicated 

TREATarENT 

The treatment of the benign papillary cystadenoma is excision Even 
during the child bearing period when the tumors are bilateral care 
ful consideration must be given to the bilateral removal of these 
definitely premalignant tumors 

When malignancy can be established radical surgery must be car 
ried out as in any other type of mali^ant disease The operation 
should consist of a radical reseebon of the tumor when necessary 
isolation of the ureter removal of both the fundus and cenax and 
because of the high Incidence of bilateral ovarian cancer removal of 
both ovaries is included Pemberton'* has emphasized the importance 
of routine resection of the omentum in these pahents because of the 
high incidence of omental metastases This custom has not been fol 
loned in our series but certainly ments careful consideration when 
the procedure does not add an undue nsk to the pabent 

The types of operabon earned out in our senes are tabulated in 
Table 5 It is to be noted that in several of these cases the radical 
type of operabon which we now believe esscnhal was not carried 
out In the majority of instances flus was because histologic etamina 
tion of the tumor was not made at the bme of operation and the 
presence of a definite ovarian malicnancy was not demonstrated 
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The majority of observers advise the use of deep radiation therapy 
m addition to surgery m the treatment of these cases 

TADLE 5 

Tvpes of Operatiovs in Cpoup I 


No DeadorHecur 
Recurrence rence at Last 
(5 Years) Examination 

Unilateral oopl orectomy 1 4 

Bilateral oophorectomy 0 8 

Supravajiual hysterectomy and bilateral oophorec 
tomy 7 8* 

Complete hysterectomy and bibleral oophorec 

tomy 1 2t 

Exploratory laparotomy 0 5 


* Six of these were done in the presence of demonstrable peritoneal 
t Done in the presence of demonstrable peritoneal implants 

It has been our policy following operation for cancer of the ovary 
to give patients deep radiation therapy 2000 r is given through each 
of two portals anteriorly and two portals postenorly The entire pel 
VIS IS covered Forty one of our patients received radiation therapy 

TABLE d 
nEstn.Ts 
Croup 1 

(Operated on prior to Mai^ ldl2) 

No Known 

Recurrence Deader No Recent 
(5Vears) Recurrence Followup Total 

Number 0 27 0 45 

Per cent 14 42 14 


Number 
Per cent 


Croup II 

(Operated on After March 1042) 

Known 

No Recurrence after Dead or No Recent 
1 ^r 2 Yjs 3 Yrs 4 Yrs Recurrence Follow up Total 
0 2 7 4 19 

9 3 10 6 


Vanous end result studies have been reported in the literature, 
recording five year survival rates varying from 14 to 32 per cent’ «> 
Tbe end results m our senes are reported in Table 6 Of 45 patients 
, j „„ --or to 1942 9 have survived without evidence of re- 
Smnre tor five or more years This is an .ncJcnce of 14 per cent 
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SUMMARY AND CONCLUSIONS 

1 Chaiacteiistically, ovatian cancer does not cause early symptoms 
An abdominal enlargement, lower abdominal pain and disturbances 
of menstruation are the common symptoms noted 

2 The importance of tlie piemalignant, bemgn neoplastic ovarian 
tumors, that is the papillary cystadenomas, must be appreciated and 
the tumors remo%ed when found Unfortunately, the papillary cys 
tadenomas also do not present characteristic early symptoms. 

3 Because of the absence of early symptoms m carcinoma of the 
o\ai> and the potentially mihgnant ovanan tumors, the importance 
of routine pelvic examinations in women during the child bearing and 
postmenopausal ages cannot be too strongly emphasized All solid 
Ovarian tumors should be regarded as potentially malignant 

4 The establishment of a diagnosis of ovarian malignancy or po 
tential ovarian malignancy will depend on the detection of ovarian 
Cancer and the papillary cystadenoma at the time of operation in the 
majority of cases \Vhen a solid ovarian tumor is encountered at 
Operation, careful inspection and palpation of both ovaries and ad 
Jicent structures must be made Following the removal of such a 
tumor, It should be sectioned immediately and histologic examination 
made at once if there is any suspicion of cancer 

5 When the diagnosis of cancer of the ovary is established at 
Operation, as radical an approach to this form of malignancy must be 
made as to cancer m any other region of the body Both tubes and 
Ovaries, uterus and cervu and, when indicated, adjacent structures 
Such as the omentum must he removed 

6 In the removal of ovarian tumors the importance of the avoid- 
ance of spilling of the contents, and the careful search for implants 
and metastases m the abdominal cavity must be appreciated 

7 Intensive deep radiation therapy should be given to these pa- 
tents postoperative!) 

8 With the establishment of an early diagnosis of carcinoma of the 
ovary, with radical removal of these tumors and with the use of deep 
radiation therapy, the end results should be reasonably good and the 
fiv e year survival rite approach that of carcinoma of the breast and 
carcinoma of the colon and rectum 
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NeilW Swinton and GroncF O Miles 

Sakcoma is an infrequent malignant disense of the uterus Because 
of the association of sarcoma of the uterus with myomas and the 
importance of adequate surgical treatment when sarcoma is encoun 
tered the characteristics of this tyiie of malignant disease must be 
appreciated by all who are interested in pelvic surgery 

Between 1928 and 1916 at the clinic 75 patients with sarcoma of 
the uterus ha\e been operated on At the present time it has been 
possible to review the records of the 43 of these patients operated on 
prior to April 1 1942 

INCIDENCE 

In Table 1 the age incidence and marital status of these patients is 
shown The youngest was 31 years of age and the oldest 63 The 


TABLE 1 

Ace iNCtotNCE Mamtal Status 


Age 1 

Yean I 

Unmamed 

ChildUsi 

Mamod 

ChiMless 

Mamed 

Children 

Total m 

Age Group 

0-80 1 


0 

0 ' 

0 

31-40 ' 


4 

5 

16 

41-50 


0 1 

12 

19 

51-60 

2 

0 ; 

4 

B 

61 70 

0 

0 

2 

2 

ivtlal 

18 

4 

25 

« 


average age was 45 5 >ears Forty four per cent of the patients were 
m the fifth decade Eighty one per cent were under 50, 36 per cent 
were unmarried and 45 per cent were childless 
Novak has reported 59 cases of uterine sarcoma in a series of 26 973 
gjmecologic specimens In this senes the relative frequency of utenne 
sarcoma and the more common uterine lesions are shown in Table 2 
Sarcomas constituted 4 5 per cent of the uterine malignancies er 
elusive of Uie chononepithclioma ktmhrough has reivorted an inci 
donee of sarcoma of 3 2 per cent 

TOeclod. md Warren hare reported n senes of US mjosatcomas 
of the utenis Tliese Pete grided into three groups on the basis of 
ecMir differentiation One hundiea and thirteen si ere desfgnated 
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clinically benign and placed in grade I Thirty five were grouped as 
grade 11 and grade III During this period when 35 sarcomas of the 
uterus were found there were 2600 leiomyomas an incidence of 1 33 
per cent In leiomyoma, most writers accept an incidence of 1 to 2 
per cent of leiomyosarcoma 

In this same senes there were 15M carcinomas of the uterus Agam 
comparing this with the grade II and grade III sarcomas the incidence 
of sarcoma to carcinoma of Uie uterus was 1 to 43 The usually ac 
cepted figure ranges from 1 to 40 to 1 to 50 
There may be some misunderstanding in the use of the term 
leiomyosarcoma clinically benign Wheelocfc and Warren admit that 
these tumors are grossly leiomyomas yet histologically they show an 
increased number of abnormal mitoses increased cellulanty tumor 
pant cells and other altered microscopic features Because of these 
deviaboDs from normal cytology they do not believe it is possible to 
classify this group as benign histolopcally and the term fs used to 
describe both the histolopc and clinical course 

TABLE 2 

Rewttvb JifOBescK or t’muNe Sai(co»u as CosfPAiten wrm Mone CoMuof 
Uirasm Lesions OBSOtvo in 26973 Case SricnfZNs (from Kova*) 



Number of 

Incidence 

Diagnosis 

Fat ents 

Per cent 

htyoma uteri 

6 981 

259 

Adenocaranoma of hiadus 

2-tl 

059 

Adenocarcinoma of cervu 

88 

033 

Epidermoid carcinoma of cervu 

034 

35 

Sarcoma of uterus 

S9 

022 


Leiomyosarcoma is most commonly found arising in a fibromyoma 
In Wbeelock and Warren’s 35 cases graded II and III 32 arose from 
a preexisting myoma Endometrial sarcoma is an infrequent form of 
utenne sarcoma and a rare type is sarcoma botryoides 

Sarcoma of the uterus may be found in any portion of the organ 
. i.„ ( ^ Jy of the uterus than m the cervix 

3 cases found that the fundus of 
■ the cervu in only 68 

DIAC^OSIS 

Unfortunately, as m caranoma of the ovary there is no charac 
tensbc symptomatology of sarcoma of the uterus The chief com 
olainls m our senes are shown in Table 3 It must be remembered 
that sarcoma of the uterus anses most frequenffy m a preexisting 
mvoma therefore an altered menstruabon abdominal tumor and 
the usual sj-mptoms of a fibroid uterus wiU be the most common com 
lO a statisbcal study of such a group Certain symptoms 
suggest sarcomatous changes 


plaints found c 
however, may 
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An abnormal vaginal discharge, although infrequent m our senes, 
IS commonly reported to suggest sarcoma A tliin, watery discharge 
may be present This may become serosangumeous and m the later 
stages ol the disease, because of mvolvement of the endometrium, 
may become foul The rapid growth of supposedly benign leiomyomas, 
parUculaily after the menopause, always suggests the possibility ol 
sarcoma Pam is frequently associated with tumors of this type early 
in the disease, and it has been reported that pam is more likely to 
be an early symptom of sarcoma than of carcmoma of the uterus 
Again, however, as m carcinoma of the ovary, the majonty of cases 
of sarcoma of the uterus ivill be diagnosed only at the tune of opera- 
Vicm A tew may he detected by curettement, \nA the ina]Oiity by die 
gross and histologic craminabon of the tumor 
Because of the frequency of leiomyomas of the uterus there is a 
tendency to be careless at operation in the exammation and mterpre- 
taUon of utenne fibroids The possibility of leiomyosarcoma should 
always be considered ^Vheelock and Warren, in their study, mention 


TABLE 3 

Ciocp CoatPLAiNTS IN 43 PAirom 

Number 


Altered menstruation 21 

Pelvic pain 9 

Enlarging abdomen 9 

Incidental finding 9 

Vaginal discharge 2 

Unnary frequency 8 


Per cent 
49 
21 
21 
19 
5 
19 


the followng gross characteristics that should cause one to suspect 
the presence of sarcoma in a fibroid uterus 

1 Unusu-il fnabihty of the broad ligament 

2 UnusuT.1 sascularity of the tumor 

3 The absence of a sharp line of demarcation between the tumor 
and the mj ometnum 

4 The difficulty in shelling out the tumor from its apparent arcum 
scribed limit 

5 The opaque appearance of sarcoma instead of the usual silky, 
glistening appearance of the leiomyomas 

6 An edematous and partially spiculated appearance of the cut 
surface which is softer than that of the ordinary fibronxyoma. 

In general, sarcomas are soft to moderately firm, may be necrotic, 
may be poorly encapsulated, and on section may bulge above the 
cut surface 

Novak stated that sarcomas usuall> occur near the center of myomas 
but ma> occur near the periphery Endometnosarcomas may resemble 
polypoid stnictures. and those arising from the cervix are frequently 



692 


Ncn. w s\vBrro\, geopge o miles 


clinically benign and placed in grade I Thirty Gve were grouped as 
grade 11 and grade III Dunng this period when 35 sarcomas of the 
uterus were found there were 2600 leiomyomas an incidence of 1 35 
per cent In leiomyoma most wnlers accept an incidence of 1 to 2 
per cent of leiomyosarcoma 

In this same senes there were 1520 carcinomas of the uterus Again 
comparing this with the grade 11 and grade III sarcomas the incidence 
of sarcoma to canunoma of the uterus was 1 to 43 The usually ac 
cepted figure ranges from 1 to 40 to 1 to 50 
There may be some misunderstanding m the use of the term 
leiomyosarcoma clinicaUy berugn Wheeloclc and Warren admit that 
these tumors are grossly leiomyomas yet histologically they show an 
increased number of abnonnal mitoses increased cellulanty tumor 
giant cells and other altered microscopic features Because of these 
devJabons from normal cytology they do not believe it is possible to 
classify this group as benign histologically and the term is used to 
describe both the histologic and chnical course 

TABLE 2 

RrwTtvB JscmoKB or UtmsB SArco\iA a» Cowparct wi t h Afow Co^aios 
UnaDn! Lejions Obscsvcd d» 26 973 Casz Speomzns (mo't Novak) 


Du^osts 

Number of 
Patients 

Incidence 
Per cent 

Myoma uten 

6 0S1 

259 

Adenocarcinoma of fimdus 

2tl 

089 

Adenocarcinooa of cervix 

8S 

033 

Epidermoid caranoma of ceivu 

034 

35 

Sarcoma of uterus 

59 

0 23 


Leiomyosarcoina is most commonly found arising in n fibromyoma 
In ^Vheelock and Warrens 35 cases graded II and III 32 arose from 
a preexisting myoma Endometrial sarcoma is an infrequent form of 
uterine sarcoma and a rare type is sarcoma botryoides 

Sarcoma of the uterus may be found in any portion of the organ 
• ’ 1 . 1 - I » -,f jjjg uterus than in the cervix 

■ ises found that the fundus of 

cervix in only 68 

DIA(;%OSIS 

Unfortunately, as in carcinoma of the ovary there is no charac 
tenstjc symptomatology of sarcoma of the uterus The chief com 
olamts in our senes are shown in Table 3 It must be remembered 
mat sarcoma oI the uterus anses most Irequenlly in a preexisting 
mvoma therefore, an altered menstruation abdominal tumor and 
the usual symptoms of a fibroid uterus wll be the most common com 
JO a statistical study of such a group Certain symptoms 
sug'^est sarcomatous dianges 


plamts found ( 
however, may 
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3 Tile treatment of sarcximas of the uterus is surgical The uterus 
cervix tubes ind o\ arios and other stnictures ns indicated should be 
removed 

4 The end results m the treatment of sarcoma of the uterus ire 
nvorable particularlj m those arising in mjomis 
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mistaken for benign cervical polyps These polyps, howe'er, are usu 
ally larger and more fnable than flie usual cervical polyps There may 
be associated ulceration and infecbon suggestive of caicmoma 
Novak also called attention to the rare grape hke sarcoma of the 
cervix (sarcoma botryoid) so commonly found m children This sar 


the time of operation rf the possibility of sarcomatous degeneration 
of ]eiom}omas is considered All uterme tumors should immediately 
be secboned m the operating room If any vanabon from normal is 
observed, a frozen seebon should immediately be obtained 

TREA'niENT 

^Vlien the diagnosis of sarcoma of the uterus is made, the uterus 
including the cervix, tubes, ovanes and adjacent structures, as mdi 
cated. should be removed It is true, as has been noted by many 
observers, that in the presence of sarcomas which are grossly confined 
to the body of the uterus, subtotal hysterectomy has been satufactory 
m a relabvely high percentage of cases Total hysterectomy, however, 
IS the operabon of choice 

In the Lterature, there is considerable dispute js to the value of 
radiation therapy At the clinic radiation therapy has not been used 
in the treatment of sarcoma of the uterus 

In Novak’s senes of 57 cases end results were available in 50 Of 
these, 15 pabents, or 30 per cent, were without evidence of recurrence 
at the end of five years This had dropped to 12 or 24 per cent, at 
the end of ten years Novak emphasized the pomt that the outlook 
for patients with sarcomas of the uterus arising in myomas is relabvely 
good The mural and endometrial vanety are much less favorable 

, » • T ’''12, 12 were 

teen years 
■ ■'ases 


SUSniAHY AND CONCLUSIONS 

1 Sarcoma of the uterus is an infrequent malignant tumor com 
prising 3 to 4 per cent of utenne cancer It occurs in a rabo of 1 to 
40 or 1 to 50 to carcinoma and is found in 1 to 2 per cent of leiomy omas 
of the uterus 

2 The diagnosis of sarcoma of the uterus wll seldom be made be 
fore operabon At any pehic operation when myomas are encountered 
the oossibihty of sarcoma must be considered The gross character 

of sarcoma have been enumerated All myomas should be im 
I Tv secboned at the time of operation and histologic study of 
tetLor made on any soqnmon ol samom. 
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The diagnosis must be held ui ngid circumspection m all instances 
of postmenopausal bleeding or m the presence of menstrual iiregu* 
larity characterized by abnormal flow The confirmation is obtained 
by utilization of the vaginal smear tecfinic and diagnostic curettage 
Either or both tests may be negative m tlie presence of mahgnant 
disease and astute clinical judgment may be required when symp- 
toms persist after negative microscopic analyses have been recorded 
The pathologic specimens showed adenocarcinoma in 28 instances 
and adeno acanthoma m 5 others In one specimen the carcinoma was 
suggesbve of an origin in an area of endometriosis within the myo 
metrium 

METHOD OF BIANACEMENT 

The literature reflects a broad area of agreement wth respect to the 
primary role that surgery plays in the tiierapy of carcinoma of the 
uterine corpus There is, on the other hand, considerable confusion 
regarding the appropiiate place of roentgen and radium therapy in 
the management of this condition Most radiologists and surgeons 
concede tliat irradiation should be employed as the sole therapeutic 
agent only in those cases m which the lesion is clearly inoperable or 
in instances in which radical operation is contraindicated In recent 
>ears the trend has favored the use of preoperative inadiation fol- 
lowed by hysterectomy after an interval of six weeks Scheffey et al 
prefer intracavitary radium for this purpose, while MiDer beheves that 
radiation therapy is superior in this regard 
It has long been the judgment at tlus dime that preoperative irra- 
diation would not alter significantly the salvage rale in carcinoma 
of the fundus since tlus preliminary treatment could not affect the 
scope of the subsequent reseebon, except perhaps in cases of border- 
line operability It has seemed to us that one must rely on the radical- 
ness of the surgical procedtue for core and that any beneficial results 
from inadnbon had best be reserved for the postoperative period 
Consequently, the method of management here at the clinic has been 
as follows 

patient complaining of postmenopausal bleeding and every 
patient with irregular menstruation rdiaractenzed by abnormal flow 
'\hich does not respond qu " — — * — - ' ’ 

to a dngnostic curettage ' ■ 

preparation is made and . ' ’ 

after the manner of Wcrtheim is performed. The detailed features of 
this technic w ere described recently by Dr Lahey 
The cervical canal is occluded willi purse string sutures of chromic 
catgut as a prehmimry step to the abdominal hysterectomy The 
Ovanes and fallopian tubes arc removed routinely even though they 
are apparently - ' • 

The infundib 
lateral pclv ic w 



CARCINOMA or THE CORPUS UTERI 
Ket^vetii VV Warren 

The discovery and progressive refinement of newer diagnostic pro- 
cedures in the detection of utenne cancer, combined with an increas 
mg awareness on the part of the feminine pnbhc regarding the wisdom 
of periodic physical examinahons magnify the responsibility of the 
physician in the management of this disease Early recognition of car 
cmoma onginating in the endometnum followed by radical hysferec 
tomy (Wertheun) and the judicious use of irradiation offers a reason 
able assurance of cure in the majority of cases 

The vaginal smear tcchnic for the detection of utenne carcinoma 
was first desenbed by Papanicolaou in 1928 and later elaborately 
illustrated in the monograph by Papanicolaou and Traiit The elEcaey 
of this test has been confirmed by several authors Meigs and his 
associates found this procedure to be rehable m approximately 05 
per cent of cases of untreated carcinomas of the cervix and 85 per 
cent of cases of adenocaronoma of the corpus ufen McClure and 
Cattell screened 170 cases at the Labey Clinic by utihang the cervical 
smear technic Of these, 146 tests gave negabve results 5 were posi 
tive and 19 were equivocal Two of the positive reports were proved 
to be m error when a malignant tumor was not found in either of 
the surgically removed uten Each contained multiple fibroids The 
scope of the matenal tested id this instance is too Lmited to warrant 
sig^cant conclusions but we believe that tlie vaginal smear technic 
ments further study as a diagoosbc procedure for the detection of 
’ • ’ ' e with it in 

i abstracted 
he classical 

features of this disease 

The group included 2 individuals under 40 years of age, and 5 
under 50 years of age Twenty four patients were between 50 and 70 
years of age, while 2 were more than 70 years of age 

The presenting symptom was postmenopausal vaginal bleeding in 
82 per cent of die cases Su patients complamed of irregular men 
stru^on. and subsequent diagnostic curettage confirmed the suspicion 
of mahgnant disease Twenty four of the group were mamed and 

18 had borne children . , 

The pelvic findings discerned by bimanual manipulation were re 
markable only m their mconclusiveness Although the uterus was en 
1 in many instance* reliable signs of malignant disease were 



CARCINOMA OF TIIE CORPUS UTERI 


697 


The diagnosis must be held in ngid circumspection m all instances 
of postmenopausal bleeding or m the presence of menstrual inegu 
lanty characterized by abnormal flow ^The confirmation is obtained 
by utilization of the vagmal smear tedmic and diagnostic curettage 
Either or both tests may be negative in Uie presence of mabgnant 
disease and astute clinical judgment may be required when symp- 
toms persist after negative microscopic analyses have been recorded 
The pathologic specimens showed adenocarcinoma in 28 instances 
and adeno acanthoma m 5 others In one specimen the carcinoma was 
suggestive of an origin in an area of endometriosis within the myo 
metnum 

METHOD OF RMNACEMENT 

The hlenture reflects a broad area of agreement with respect to the 
primary role that surgery plays in the tlierapy of carcmoma of the 
uterine corpus There is, on the other hand, considerable confusion 
regarding the appropriate place of roentgen and radium therapy in 
the management of this condition Most radiologists and surgeons 
concede tliat irradiation should be employed as the sole therapeutic 
agent only m those cases m which the lesion is dearly inoperable or 
m instances in which radical operabon is contraindicated In recent 
years the bend his fasored the use of preoperative irradiabon fol 
lowed by hysterectomy after an interval of six weeks Scheffey et al 
prefer inbacavilary radium for this purpose, while Miller beheves that 
radiabon therapy is superior m this regard 
It has long been the judgment at this clinic that preoperabvd bra* 
diabOQ would not alter significantly the salvage rate m carcinoma 
of tlic fundus Since tins preliminary treatment could not affect the 
scope of the subsequent reseebon except perhaps m cases of border- 
line operability It Ins seemed to us that one must rely on the radical 
ness of the surgical procedure for cure and that any benefiaal results 
from irradnbon had best be reserved for the postoperabve penod 
Consequently, the method of management Jiere at the clinic has been 
as follows 

E\ ery patient complaining of postmenopausal bleeding and eveiy 
pahent with irregular menstniabon charactenzed by abnormal flow 
which does not respond quickly to conservabve measures is subjected 
to a diagnostic curettage An immediate analysis of a frozen seebon 
preparation is made and if carcinoma is found, total hysterectomy 
after the manner of Wcrtheim is performed. The detailed features of 
tins technic were described recently by Dr Lahcy 

The cervical canal is occluded walli purse sbing sutures of chromic 
catgut as a preliminary step to the abdominal hysterectomy The 
Ovanes and fallopian tubes arc removed roubnely even though they 
are apparently free from malignant involvement m many instances 

The infundibulopehac ligaments are divided and ligated near the 
lateral pelvic wall The round ligaments are severed and the pentoneal 
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leaflets on the anterior and postenor aspect of the broad hgament are 
incised thereby exposing Uie utenne vessels and the ureter The 
course of the ureter is then delineated from the pelvic bum to its 
entrance into the bladder The utenne vessels are traced to their 
origin and are clamped divided and ligated well lateral to the care 
fully exposed ureter The parametnal tissue is then wiped toward the 
lateral aspect of the cervix and vagina which have been exposed by 
reflecting the bladder well down along tlie anterior vaginal wall The 
uterosacral ligaments are divided and the uterus is removed by sever 
iiig the superior vaginal cuff some distance from its attachment to the 
cervix The vaginal vault is suspended by utilizmg the round hga 
ments The pelvic peritoneum is then closed with mebculous care 
avoiding the ureters which are adherent to the pelvic peritoneum 
In recent years it has been customary in this clinic to admimster 
irradiahon following total hysterectomy for carcinoma of the corpus 
except in those instances in which histologic analysis reveals the 
malignancy to be m s^tu 


HEStlLTS 

We are now conducting a survey of the entire group in order to 
determine the cumulative salvage rate from this method of manage 
ment and these data will be reported in a subsequent communication 
Prelimmary anal) sis reveals that of S3 patients treated at the clinic 
during the period selected for study 26 had radical h}5terectomy as 
described and 1 in whom the diagnosis of malignant disease was 
made only by histologic examination of the removed uterus had 
supravaginal hysterectomy Palliative resection was done m 2 in 
stances No operation was performed lo 4 cases 
There was 1 postoperative death the result of a cerebrovascular 
iccident on the fifth day following operation a mortahty of 3 5 per 
cent There have been in addition 3 deaths subsequent to treatment 
in patients who exhibited no signs of lecurrencc at iheu demise One 
died from a perforated ulcer three years following hysterectomy 1 
succumbed to chronic nephritis eiglit montlis after operation and 
another died of senility two years after treatment at the age of 
eight) three >ears 

T\vent)-one patients have been traced for five )ears or until obvi 
ous recurrence or death from unrelated cause had taken place If 
the 3 patients who died within five years of treatment and who showed 
no recurrence before death are eliminated there are 18 cases upon 
which to base an estimate of five year survival Of this number 6 
patients had demonstrable recurrence 2 after an elapse of one year 
and 1 each after an interval of two three four and five years Twelve 
uatients were well and free of obvious recurrence from five to ten 
years following operation Thus the five year salvage rate is approxi 
mately 67 per cent 
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CONCLUSIONS 

Early diagnosis of carcinoma of the endometrium should become 
increasing!) frequent with the refinement of newer diagnostic methods 
and with mcreasmg knowledge on the part of the feminine public 
regarding the significance of the symptoms of the disease 
Radical hysterectomy with removal of the adnexae offers a reason 
able prospect of cure in a majont) of cases 
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TOTAL CYSTECTOM\ FOR CARCINOMA OF THE BLADDER 
Eakl E E^vert 

TitE complele rcmo\al of the unnary bladder for carcinoma has 
been accomplished by many urologists enough times to foresee some 
attempts at standardization both as to the extent of the lesion with 
the degree of its malignancy and of the technical steps The problem 
would then seem to resolve itself into h^o great divisions first the 
wise and thouglitful selection of an extensive but operable lesion 
and second the best form of urinary diversion for that particular 
patient 

SELECTION OF FATIENTS 

The decision to subject a patient to this extensive procedure must 
be based on many factors It demands intense individualization of 
every patient suffering with early invasive carcinomas or those wifli 
large seemingly superficial growths of the bladder It can be said 
that total cystectomy should be reserved only for those patients m 
whom some measure of success can reasonably be expected Here 
tofore It has been tl ought of as a last measure for those with large 
infiltrating tumors readily palpated by rectum or for those m whom 
the walls of the bladder arc so infiltrated that tlie bladder itself can 
be palpated suprapiibically as if distended with unne These patients 
are no more amenable to complete removal of the bladder and urinary 
diversion than are patients suffering with inoperable carcinoma of 
the stomach or bowel 

At the present time removal of flic bladder is reserved for ( 1 ) 
early invasive lesions of flic floor or large sessile growths that are so 
extensive that destruction by either desiccation or radium is im 
possible or cannot be adequately earned out {2) invasive lesions m 
volviiig the posterior bladder wall cncroacliing on cither one or both 
of the ureteral orifices or when a large more superficial cancer has 
been present long enough to invite suspicion that it is quite deep 
and (3) lesions involving the bladder neck of such size that again 
adequate destruction by desiccation or radium will fail in its ac 
comphshment 

The mdications for total cystectomy may be more simply stated 
by saying that they must so be assayed m each operators mind that 
after he has decided to embark upon a program of urinary diversion 
d comnlete removal of the bladder I e must have arrived at the 
lusion that the lesion cannot be handled safely by more con 
scrTative means and that ihc^esion is operable This is no field for 

'"The'wio>™Vp>“" selecting patients for total cystectomy has 
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been (oUowed (1) A. careful history must bo taken ns to tho duration 
of the s>anploms and any prcMous treatment and report of the tumor 
if prcMonslj rcmoNcd (2) Cjstoscop) ts carriid out under anesthesia 
m tho liospilnl where a biopsy specimen is obtained and careful in- 
spection of tho bladder permits the dctenmmlion of whether or not 
extensn 0 infiltration has occurred by fiUmg and einpt>ing the bladder 
A combination of rectal and bimaiui il palp ition is done at the same 
time (3) Excretion urograms are routinely made to determine whether 
any obstruction of the ureter exists or whether papillomatosis of the 
kulnc> and ureter exists and the bladder is only the last seeded 
ground from up abo\c U necessary, retrograde pyelograms are made 
to proit, tins iwHiit ( 4 ) The in me should be cidliircd to determine the 
kind of oigainsm present since most of these patients ln\c an infected 
urine, so tint chcinolhcrap) and the correct antibiotics are used 
riicing one's confiddicc onlirclj u|)on the result of the hiopsj re- 
port ns to the degree of iintignaiicj will load to disaster m many 
cases It is not alwnjs possible to ohtun represent itne specimens 
from e\cr> part of the tumor It often does not gi\c the pathologist a 
fur clnnco to grade the circinonia Also, despite the fact tint the 
tumor ma> he of a low grade of mihgnancj or exen a "bcnipi 
papilloma the chrucal propess of such a neoplasm will not agree 
"ith the microscopic ainlysts Tint this is true is suhstantialcd by tho 
following ease report 

A nun 50 >cars old wnt fits! seen because of liemiturii of nine nnd a half 
months (hiration and uas admillest to the ItospUal with a diagnosis of miiUlpte 
iwrilloiins of ihe bhdder Bioj>s> specimens were taken from seattcred lesions 
tlfi diigiiosis returneil fcom tlic pstlologic hboratory was benign pipillomas 
r>e!ognpliic sUitlies of the upper utintt> tract wire iioninl Deep x ray therapy 
"as giscn following hts Initid fulRuntion 1ml he was admilted to the hospital 
for Ihrre successive coignhiions during tie next >eir and a half Txamination 
of liopsy specimens each tVme d«eVws^l WmpV, pipSUomas of the Widdtr Two 
lean after his initial fiilgtiralion the bhdder agiin was so fidl of tumors tint 
a cislectomy was done with tnnsplanlntion of the ureters into the skin Refro- 
grade pjelogripliy done by way of tlie ureterostomy slomis subsequently on two 
®etas!ons revealed no evidence id any piptlloma of the upper urinary tract 

Six years liter the patient rrlurncd because of hleeihng from the left kidney 
Betrognde pyelogranis nt this lime discloseil a typical filling defect consistent 
with an intrapelvic growth of the left kidney Left nephrectomy and ureterectomy 
were then done which revealed a large sessile growth of the left kidney pelvis 
without involvement of the ureter Multiple sections from the friable fungating 
C™wih which filleil the pelvic hirncn were examined and a diagnosis was mide 
of Papilloma with precancertna change 

M lutc the patient was in the hospiUl nt this time he complained of oeea 
jlonnl bleevhng from the penis Tlie entire urethra which now consisteil of only 
the prnlle portion and the bulbous urethra was endoscopwl and papillomas were 
“lofiR it* entire lenirth K pertneal wrtlhroslomv was done In order to 
»llow the coirrenl of water to flow through to facilitate endoscopy, and the entire 
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urethra was thought to be destroyed by dioroagh fulguratioa. Bleeding penisted 
and attempts to fulgurate the scarred and distorted canal were not poss ble 
The penis aud what remained of the urethra were removed The diagnosis 
after microscopic eraminaboa of what remainoi of the urethra was finally re- 
vealed as epidermoid carcrnoma grade 11 

In a period of eight years this man had (1) four transuretheral 
ful^rations of the bladder (2) total cystectomy with bilateral 
ureterostomy to the skin (3) left nephro xireterectomy (4) three 
fulgurations of the urethra and (5) removal of the penis and the 
remainder of the urethra for so called benign papillomas 

JreTHOD OF URINARY DIVERSION 

The problem of total cystectomy is essentially the problem of urinary 
diversion Here one is confronted wnth the difficulty of handling a 
fliud m such a way as to permit a reasonable degree of personal 
comfort on the part of the patient Urinary diversion can be ac 
complished by (1) diverting the unnary stream via the ureter to 
the skin on the abdomen (2) bilateral nephrostomy catheters m the 
lumbar region and (3) direcbng the urine info the bowel by means 
of a ureterosigmoidostomy 

Cutaneous urcterostomij may be demanded by virtue of the fact 
that the patient is aged and debilitated and this is a palliative pro 
cedure for him or her or that multiple procedures are not wise for 
this patient Marked ureteral dilatation on one or both sides with 
unnary tract infection ma> also restrict the operator s choice to this 
method Cutaneous ureterostomy on either one side or the other is a 
safe procedure earned out quickly and disturbs the patient bttle or 
none at all At the present time in those patients in whom cutaneous 
ureterostomy is decided upon as the safest procedure for this mdi 
vidual patient intensive chemotherapy or antibiotic therapy is earned 
out as a routme procedure A modified Gibson incision is made in 
either groin so that the ureter stoma is placed well enough away 
from the antenor supenor spme to permit easy application of the 
ureterostomy cup The ureter at the same time is placed low enough 
so that the vascular supply of the proximal ureter is disturbed as 
little as possible and the ureter is brought out through an aperture 
in the muscular wall and not involved in the line of incision No 
sutures are applied to the ureter itself and a small whistle tip soft 
rubber catheter is used if possible to prev«it overdistention of the 
ureteral wall and the resulting isdiemia This is done so that a small 
bud of ureter 


The catheter 
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With the inflatable nm is used wthout distention One of the patients 
has recently devised a cup which is merely a wide flange cemented 
to the skm Little or no irritation has resulted and the cup is changed 
every four to five days and reccmented in place This method of 
handhng a cutaneous ureterostomy has proved so effective that all 
forms of inlying catheters have been given up The use of an inlying 
catheter in the ureter is at best a necessary evil and patients who 
have handled themselves in this way have evperienced many dis- 
tressing episodes of wetness This avoids also Ae periodic bouts of 
fever and development of kidney stones m many 

Some have been kept on small, more or less permanent doses of 
sulfonamides, with perfect comfort and absence of any lever during 
their daily active life 

Nephrostomy for diversion of the urinary stream in normal kidneys 
other than those with small degrees of hydronephrosis is difficult to 
handle when reinsertion of Uie tube becomes necessary, and the pa 
tient IS more or less under constant supervision by his or her urologist 
Although this method promised greater control m keeping the patient 
dry, a certain amount of kidney trauma and chronic polynephntis 
could not be avoided 

At the present time urctcrosigmoidostomy is done by us through 
the same approach that is applied m a cutaneous ureterostomy pro 
cedure through the groin It has been found in our hands that the 
e'ctraperitoneal approach is the safest The intestine is not disturbed 
since It is felt that any material m the bowel is less contaminating 
than liquid feces Many of the patients are prepared without changing 
the diet, and a cleansing enema is given tlie monung or the afternoon 
before and none the night or the morning of the operation In this 
'vay there is no leakage of the bowel content at the time the ureter 
is inserted into the sigmoid Sulfathahdme is given two or tiiree days 
previously, although no difference has been noted m the postoperative 
course of patients who are not given this drug by mouth The right 
side IS diverted into the bowel first The external oblique is opened 
in the line of its fibers and then the internal and external obhque are 
split m the direction of their muscular fibers so as to open into the 
ptraperiloneal space Tliese muscles are then cut superiorly and in- 
feriorly so as to permit adequate exposure The ureter is quickly 
identified crossing the ilinc vessels, and is divaded close to the bladder 
It, however, is mobilized onl) for a short distance towTird the kidney, 
carefully preserving Uie vessels It has been noted that if this is done 
without disturbing the ureter from its bed, the cut end of the ureter 
Will ooze and the viability thereby is insured 
Tlie opening in the peritoneum is made mferiorly as close to the 
base of llic sigmoid mesentery as possible (Fig 251) This is neccs 
sary because frequently the sigmoid is adherent on the left side The 
sjgmoid IS quickly idenUfied by the longitudmal striations and fatty 
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epiploica and is clra\vn through the aperture of the pentoneum It is 
so placed that no knuckling of the bowel occurs to produce even 
partial constriction of the lumen The pentoneum is fastened by means 
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transplantahon of the ureter can easily be carried out without the 
use of pads and soiling of the peritoneal cavity is eliminated Two 
silk stay sutures are placed through the serosa and muscularis of the 
sigmoid at either end before making the bed or trough for the ureter 
This trough need not be more than 2 to 3 cm in length The mci 
Sion m the longitudinal Colies band penetrates through to the mucosa 
and the musculans is undermined quite thoroughly so that no com 
pression of the ureter results when this trough is closed over it 
Particular attention is paid here and if this is done the urine in 
many instances will be draining into the rectal tube at the finish of 
the operation The ureter itself is prepared by cutting it at an angle 
or "fish mouthing” it and a double ended needle brought through 
the ureter so that a good purchase is obtained by the stitch It is also 
well to observe here that there is no twisting of the ureter on its axis 
and die ureter lies in the same position going into the bowel as it 
does coming from the bed The mucosa is grasped with a mosquito 
forceps at the lower angle of the bed and the mucosa opened The 
forceps control the stoma into the bowel and each needle in turn is 
passed into the bowel well down inferiorly and is brought out on the 
serosal side of the bowel itself This adequately secures the ureter into 
the sigmoid This stitch is tied loosely on the outside Here again 
tying the suture tightly will produce a necrotizing suture and pos 
sibly a fistula of the bowel The same type of catgut suture number 
5-0 IS used to close the trough over Ae ureter and usually three 
sutures suffice \\ ith a judicious selection of the site in the sigmoid 
and with tacking the peritoneum about the bowel there wall be no 
tension whatsoever on the tueler and its blood supply will be pre 
sersed svithout sloughing No sutures are put through the ureter A 
small Penrose tube is placed at the depth of the wound and the 
closure accomplished The advantages of the extrapentoneal approach 
are several the peritoneal cavity is not soiled the peritoneum anchors 
the sigmoid and the postoperative convalescence is smooth Any 
error in technic at this point wall result only in a ureteral fistula 
Tins has happened to us on two occasions 

On tlie left side transplantation must be carried out at a higher 
level It may be necessary to open the pentoneum almost m the mid 
line to determine tlie lateral level of die sigmoid so that this aperture 
in the pentoneum can be placed as close to the pentoneal reflechon 
"vs possible to eliminate any tension or changing the course of the 
sigmoid This is particularly true in obese patients in whom the mesen 
tery is distended wath fat 

A rectal tube is kept in place after each procedure for a penod of 
five to seven days although it is our impression that five days is 
sufficient at the time the patient is allowed out of bed The Penrose 
tube IS left m place for nine or ten days to msure adequate retro- 
pentoneal drainage Although both stages have been done at one time 
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epiploica and is drawn through the aperture of the pentoneum It is 
so placed that no knudding of the bowel occurs to produce even 
partial constnction of the lumen The pentoneum is fastened by means 



Fig 251 —a The pentoneum adequately tacked about the > gmoid prevents 

The length of 
In rtto ate not 


of atraumaUc sutures to the sigmoid at each comer of fte pentoneum 
j , four taching sutures suffice A wise selection of this 

.“erti” m tlrpenloneL, pre,eMs any o( K„..o» a„d the 
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The layers of DenonviUiers’ fascia are not disturbed The membranous 
urethra is severed and the prostate mobilized anteriorly, breaking 
throu^ the prostatic pubic attachment anteriorly, and the bladder 
freed laterally by blunt dissection wlh the finger Posteriorly, the 
vesicles are mobilized and the \ascular stalks of each seminal vesicle 
are secured It is frequently necessary to insert a small pack anteriorly 
between the bladder and the symphysis pubis to stop any ooze By 
this inferior approach the bladder is almost half mobilized (Fig 



Fig 253 —The bladder has now been mobilized through the space of Retzius 
luperiotly, asd Is also freed bilateially at the same bm^ The vascular stalks of 
the seminal \esieles can now be clamped and cut The suprapubic approach can 
take in most of the peritoneal coal o\cr ih- bladder 

This wound is closed and a Penrose tube dram is placed in the 
lower portion, and then the patient placed in position for a suprapubic 
approach A midline incision is made in an undisturbed field so that 
any previous wound induration from mtra-abdomma! approach for 
transplantation of the ureters is avoided If necessary’, because of the 
location of the tumor on the low posterior wall, the pentoneum is 
taken with the bladder. Tlic superior and iiifenor vesical blood 
supply' is quickly' secured and the only senous bleeding is about the 



706 


EARL E EWE RT 


m favorable cases, a week is allowed between each transplantation 
The bladder is removed at the end of the second or third week. 

Postoperatively, after diversion of the urinary stream mto the sig- 
moid, adequate fluid is administered and a determmation of the 
mtrogen level is made between operahve steps A rise in the mtrogen 
le>el has been observed at times after each step, and this is heheved 
to be the result of absorption of unne by the bowel 

TECTINTC OF TOTAL CYSTECTOMY 
The removal of the bladder in males is accomplished m the follo^v 
mg manner (Fig 252) The patient is placed m the same position 
as for a radical removal of the prostate for carcinoma The steps are 





Fig 252 —Classical penneal approach is made and the b)«rs of Denomil 
tiers’ fascia are not disturbed The seminal vesicles are removed with the bladder 
quite easily by this approach, and dissectun postenorly faciLtates the dissection 
(foin above 


the same namely the use of a curved permeal mctsion and exposme 
the nrostate by division of the recto urethralis muscle, and the 
bSuS! U>t 0 pos..,o„ b, U.e use of d,o loog pro..uUc bacor. 



MALIGNANT DISEASE IN THE UNDESCENDED TESTIS 


OscAB B Murray and Earl E E^vERT 

The presence m the hospital at the same time of two physicians 
with malignant disease of the undescended testis has prompted us to 
review our cases of tumors of the uudescended testis and to examine 
our statistics in regard to tlie number of cases of undescended testicles 
in the last five years 

There is some understandable variation throughout the litcra 
hire’ * * m the reported inadence of testicular malignancy The 
general statistical data show an incidence of 0 5 to 0 6 per cent in 
relation to malignant disease of all other organs The Memorial Hos 
pital m New York however quoted an inadence of 2 09 per cent with 
regard to all other malignant tumors m males 
In reviewing the literature it is defimfely established that the in 
adence of malignant disease of the testes is markedly accelerated m 
those that are undescended In one senes of 694 cases of undescended 
testes 11 per cent were malignant Cancer of the testes associated 
svith ectopy in over 11 per cent of the recorded cases indicates a cone 
lation 48 times greater than expected by chance association 
In patients with cancer of one testis and unilateral cryptorchidism 
97 5 per cent of the tumors are in the ectopic testis In bilateral 
CTiptorchulism with unilateral testicular cancer a tumor of the second 
testis developed in 24 per cent whereas when both testes were in the 
scrotum a second testicular tumor developed in but 07 per cent of 
the cases The frequency of bilateral imoKement of the ectopic testis 
IS 32 times that of the scrotal testis 
In \iev\ of these facts we beleve that the ectopic testes must be 
regarded as a potentially malignant tumor It would seem from the 
literature of unilateral cryptorchidism that if the testis cannot be re 
placed in the scrotum it should be removed 
At the Lahey Clinic during the last fiv'e jears there have been 50 
cases of cclopic testicles During this same period 14 patients were 
seen with testicular tumor and of these 14 the tumor was m the 
undescended testis in 4 cases an incidence of ov er 28 per cent 
Although the scrotal testis is readil> accessible to examination an 
average period of fifteen months elapsed from the time the patient 
first noticed the swelling until he presented hirnself for treatment 
Perhaps because of the painless enlargement of the testicle as the 
most common presenting svmptom this long delay is explainable 
Tliesc patients are most often seen between the ages of 20 and 50 
wluch IS during the years of greatest sexual activity 
Tile diagnosis of malignant disease must be based on an ever 
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ureteral stalk, which can be adequately controlled There is almost 
complete absence of shock follo^vlng the removal of the bladder 
This removal can be accomplished by means of the infenor and 
superior approach in a httle more than an hour in not o\erly obese 
patients Any troublesome ooze can be easily controlled by means of 
foam sponges and packing Transfusion is routinely given at this stage 
Pahents are out of bed on the fourth or fifth day and the absence of 
postoperative disturbance has been noteworthy 

In some of the patients leakage of the urine per rectum has been 
noted after the perineal approach in males but division of the recto 
urethrahs muscle close to the mouth tends to avoid or minimize this 
There has been no case of leakage of urine by the rectum at the time 
the patients are ready to leave the hospital 

SUMMARY 

1 Total cystectomy has been done on 17 patients for carcinoma 
of the bladder In the aged bilateral, simple, cutaneous ureterostomy 
IS perhaps the safest procedure, using the new cutaneous ureterostomy 
cup with cement 

2 Extraperiloneal approach for ureterosipmoidostomy would seem 
the next safest form of urinary diversion, eliminating the chances of 
mtra abdominal contamination from infection and leaking of urine 

3 Total cystectomy for caranoma of the bladder should be re 


large infiltrating lesions fixed to the rectum or pelvis 
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The nght testis could he palpated in die inguinal canal just distal to the 
external nng There was no enlargement of the inguinal nodes and no masses 
palpable in the abdomen The consistency and the size of the testis seemed to 
be within normal limits 

A nght orchiectomy was earned out at this time and the testis was found 
to be in the mid Inguinal canal It was grossly normal in appearance and size 
The pathologic report revealed atrophy of the testicular elements with a small 
focus of embryonal carcinoma Senal sections showed no extension beyond the 
onginal focus (Figs 2S4 and 255) 



254 


Figure 


e believe this ctsc is one of the earliest malignancies of the testes 
seen An Aschheim Zondek test was not done m this case as mahe 
nancy was not suspected ^ 


Case 2 -A phj-slclan aged 4S entered the dime for examination because of 
v’ P^*'"** “ history of bilateral cryptor 

chiism wath remoxal of the nglt testis at an eaiLer date 
was "‘■f nve except for the palpable mass Laparotomy 

1 ^? fi examination ilwwed embryonal carcinoma with 

Crossly. £s3s wi 

f^nd to be about IS cm In diameter lying free in the peli « 

of "" 
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present suspicion whenever any type of swelling, usually painless, 
occurs in this scrotum The Aschheim Zondek test is helpful only when 
positive and does not exclude the presence of malignant disease when 
negative It has also been demonstrated that there is no close correla 
tion between the amount of hormone in the unne and the structure 
of the tesbcular tumor One exception perhaps, is the chorionepitheh 
oma This condition produces a gonadotropic hormone often in great 
amounts The amount of hormone in the unne after removal of the 
tumor and x ray treatment can be used at times as a critenon both as 
to the efficacy of the therapy and to determine the need for further 
therapy while the patient is under close observation 
We wish to report the 4 patients with tumors of the undescended 
testis 

HEPOltT OF CASES 

Case 1 —A 35 year old physician staled that he had had a nght Inguinal 
hernia repaired when he was five years of age at which tune the right testis was 
transfixed to the inguinal canaL It had remained put dista! to the external nng 



FiC 254 (Case 1)— Tie only focus of embryonal carcinoma found is shown 
^ (low power) 


since the tune of operation He was quite defin te of the fart that the testicle was 
n the scrotum pnof to operaUon He stated that for the past few months there 
tr,d Keen some pain and tenderness in the ectopw testis This was particularly 
pjSmlnent when he stood or when pressure was apphed to the testis 
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Case 3 —A man, aged 3^, was seen at the cLmc because of abdominal pain 
and a palpable mass in tbe abdomen 

On examination, the left testis was foond to be m the scrotum, the right was 
not palpable in the canal or tbe scrotum Through a laparotomy incision, a mass 
was removed and a pathologic diagnosis was made of embryonal carcinoma 
Postoperatively, this man was given intensive X ray therapy, but his unne con- 
tinoed to give a strongly positive Fnedmaci test. The patient died within a year 


Case 4 —A 34 year old man entered the cbmc complaining of low back paio 
Abdominal cxanunalion revealed a mass eitetidmg from the pelvis to the navel. 
There was also a mass measuring 8 cm in diameter, in the nght supraclavicular 
fossa The right testis was not in the scrotum, the left testis appeared to be 
normal on palpation His condition was such that only a biopsy specimen was 
obtained from the mass m the suprachvicular fossa The pathologist made a 
diagnosis of metastatic carcmomi teratomatous in ongfn The paheot died shortly 
after operabon 

SUMMARY 

The literature is reviewed with regard to the incidence of testicular 
tumor m ectopic testes in relation to the incidence m testes that are 
nomally present in the scrotum It t$ shown that the incidence of 
malignant disease in the tjormally situated testes is slightly over 05 
per cent, while that of the ectopic testes is over H per cent The 
diEerence m these statisbcs is striking and cannot be overlooked The 
fre(]uency of bilateral changes in the ectopic testes with relation to 
involvement of the scrotal testes was also ^e\^cwed The incidence of 
involvement of the second ectopic testis was 24 6 per cent, whereas 
m the scrotal testes after involvement of the £rst there was an mcidence 
of only 0 7 per cent in the second Orchidopety does not preclude the 
possibility of the development of malignant disease according to Cil 
belt A review is presented of 4 cases of malignant disease of the 
ectopic testes, one of which showed a very early focus of embryonal 
carcinoma 

CO^CLUSIO^S 

1 The undcsccnded testis is particularly hable to undergo malig 
nant degeneration possibly from repeated small, unnoticed traumatic 
disturbances, either by muscle or direct violence or because the im 
portant heat regulating mechanism of the scrotum has been lost 
2, We believe that the optimum time for orchidopexy is just before 
or during adolescence since few testes descend after this time 

3 If it IS impossible to replace a unilateral cryptorchid testis in a 
normal position, it should be removed and no palliative procedure, 
such as placing it m the abdomen, should be carried out 

4, K with an intra abdominal cryptorchid teshs presenting 

himself for examination should be made aware of the very potential 


AscUieim Zondek and Fnedmao tests are helpful only wh^ 
Dottive and nothing takes the place of a highly suspicious attitude 
toward a pamless svvelUng of the scrotum ,n an adult male 
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hygiene, a long foreskin and sometnnes a persistent nrethial discharge 
appeared to be factors favoring their development Excision, cauteriza 
tion with vanous agents and the use of 25 per cent podophyllin in oil 
all gave good results, and if combined with circumcision, permanent 
cure was obtamed 

The diagnosis of luetic chancre hlcesvise need not be discussed in 
1 t„- c iT. ^ 1 1 I r ’ « • 

pen 

stuc 

Ordinary nonspcci/ic balonitis and bafnnoposlhiiis posed no special 
problem and since they were almost ahvays associated with phimosis 
or at least a redundant prepuce, these conditions responded well to 
circumcision and appropriate local measures Herpes progenitaUs was 
recognized by its vesicular appearance at onset, later becoming 
crusted or very superficially ulcerated Since the lesions ordinarily 
disappeared in a week or ten days simple cleanliness and careful 
drying constituted the only treatment found necessary 
Lcukoptaha wis noted to have the same characteristics on the penis 
as elsewhere A. whitish., patchy thickemogdue to epidermoid prolifera- 
tion and keratinizntion, without ulceration or induration jt is not 
malignant but should be considered potentially so The policy fol 
lowed in dealing with this condition was biopsy, circumcision, light 
fulguration and periodic observations 
The cn/ihroplasia of Quetjrat, ?aget's disease and Bou^en’s disease 
of the pents may resemble each other very closely so that clinical 
differentiation is usually impossible Queyrat’s erythroplasia is char 
acteristically a reddened velvety patch sometimes ulcerated with no 
induration but often surrounded by a zone of scaly dermatitis The 
same description may fit both Paget’s and Bowen’s diseases except 
that the ulcer of Paget’s disease has very sharp red margms, and in 
Bowen’s disease the borders are rolled The latter condition is often 
associated ivith skin tumors elseavhere in the bod> Positiie diagnosis 
of these lesions can be made only by careful microscopic stud) of a 
biopsy speamcn, and since all may be early carcinoma, there should 
be nn - f _ - .t ' , 

me ■ ■ ■ j 

extent ol m\oKemcnt of the perns, (2) presence or absence of metas- 
lases, (3) associated infection. (4) age of the patient, and (5) co- 
existing disease which might influence operabibt) In general, a 
oarcinoma less than 2 cm in size and showing only superficial in- 
'oUement is thought suitable for destruction by irradiation alone, 
mus pteservnng a useful penis, larger lesions are amputated surgically 
^fmoma inxolnng less than the distal half of the penis, we feel 
uw^mple amputation 2 cm proxunal to the inxohcd area is the 
procedure of choice, complete amputation with penneal urethrostomy 
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Cabonoma of the penis in thi»r country comprises but a small per 
centage of malignancies of the genito unnary tract but is nevertheless 
important because its treatment is still not as effective as it should be 
This IS due m large part to failure to apply adequate therapy early 
in the course of the disease a condition most often resultmg from the 
pabents delay in consulting a physician but somehmes owing to 
the pracbboners inability to recognize or suspect an early carcmoma 
In recent years however perhaps because of svider educabon of the 
public and the physician in the field of cancer increasing numbers of 
pabents with relabvely minor penile lesions have been observed at 
the Lahey Chnic and a few cases of early carcinoma discovered The 
majority of these pabents were found to have simple bemgn or in 
flammatory lesions easily diagnosed, but a few required considerable 
observabon and biopsy to prove or disprove malignancy A bnef 
discussion of some of the lesions commonly seen with a statement of 
our present pobcy in the beatment of carcinoma of the perns is-tbe 
purpose of this piper 

Pracbcally all the lesions (all those considered precancerous or early 
cancer) occurred m uncircumcised individuals This is in line with 
what is knoivn regarding the prophylactic value of nrcumcision during 
infancy Phimosis retenbon of smegma and chronic balanoposthibs 
were frequently noted bemg very probably of ebologie importance 
The possibility that these conditions produce an environment favor 
able to the action of some cancengenic agent has long been realized 
for cancer of the penis is erceedingly rare m persons adequately cir 
cumased early in life and in whom these predisposing condiUons 
cannot occur 

The frequently seen lesions of the penis which presented little dif 
ficulty in diagnosis were the venereal wart (benign papilloma or 
condyloma acummatum) the luebc chancre herpes progenitahs and 
ordinary nonspecific balanitis and balanoposthitis Leukoplakia and 
the erythroplasia of Queyrat were observ^ more rarely and though 
no proven cases of Pagets disease of the perns or Bowens disease of 
the glans penis were found these conditions were considered m the 
differenbal study m a few instances and should be menhoned here 
parkfield etammabons were made use of for all lesions in which there 
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hygiene, a long foreskin and sometimes a persistent urethral discharge 
appeared to be factors fa^ oring their development Excision, cauteriza- 
tion with various agents and the use of 25 per cent podophylhn in oil 
all gave good results, and If combined vvath circumcision, permanent 
cure was obtained 

The diagnosis of luetic chancre hkevvise need not be discussed in 
detail, for if the possibility of syphilis is borne in mind while seeing all 
penile lesions, properly performs darkfield examinabons and serologic 
studies will usually confirm the clinical judgment Similarly, the 
ordinary nonspecific balamtis and bahnoposihitis posed no special 
problem and since they were almost always associated with phimosis 
or at least a redundant prepuce, these conditions responded well to 
circumcision and appropriate local measures Herpes pro^enitahs was 
recognized by its vesicular appearance at onset, later becoming 
CTusted or very superficially ulcerated Since the lesions ordmanly 
^sappeared in a week or ten days, simple cleanliness and careful 
drying constituted the only treatment found necessary 
Leuhophha was noted to have the same characteristics on the penis 
as elsewhere A whitish, patchy thidcenmg due to epidermoid prolifera- 
tion and keratinization, without ulceration or induration, jt is not 
nialignant but should be considered potentially so The policy fol 
lowed in dealing with this condition was biopsy circumcision, light 
tuieuration and periodic observations 
The ertjthropiasta of Queyrat, Tanet's disease and BowerCs disease 
o/ tfie penis may resemble each other very closely so that clinical 
differentiation is usually impossible Queyrats erythroplasia is char- 
acteristically a reddened velvety patch, sometimes ulcerated, with no 
induration but often surrounded by a zone of scaly dermatitis The 
same description may fit both Paget’s and Bowen’s diseases except 
mat the ulcer of Paget’s disease has very sharp red margins, and in 
Bowen s disease the borders are rolled "Ihe latter condition is often 
with shin tumors elsewhere in the body Posibve diagnosis 
or these lesions can be made only by careful microscopic study of a 
biopsy specimen, and since all may be early caremoma there should 
be no delay in performing this procedure and inibating treatment 
'Vhe- •• • .1 11 1 , 

merit i' J 

extent < 

tases, (3) associated infection, (4) age of the pabent, and (5) co- 
existing disease which might influence operabihty In general a 
carcinoma less than 2 cm in size and showing only superficial in- 
ovement is thought suitable for destruebon by uradiabon alone 
jnus preserving a useful penis, larger lesions are amputated surcically’ 
r carcinoma involving less than the distal half of the penis, we feel 
2 proxunal to the involved area is the 
procedure of choice, complete amputation with penneal urethrostomy 
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IS reserved for the few cases showing more eitensive penile in 
vasion 

Bilateral dissection of inguinal lymph nodes is indicated m all cases 
we believe except those m whidi there are extensive metaslases or in 
which other diseases would male the surgery very hazardous Even 
when irradiation alone has been used on the penis dissection of the 
regional nodes seems logical smce metastases have been known to 
occur early from very small primary lesions It is recognized that 
metastases can develop in the deep inguinal or ihac nodes directly 
and cannot be satisfactorily attacd^ed surgically but unless such spread 
is definitely known to be present, it seems advisable to remove as many 
of the regional Ij-mph nodes as {lossible This is consistent with the 
treatment of carcinoma elsewhere in the body ith present day pre 
operative and postoperative care gentle operabve technic and the 
use of chemotherapy and antAiiobcs the nsks of the additional sur 
gical procedure should not be great and an occasional addibonal cure 
may be obtained Although efforts in the past at more extensive re 
mov al of the deep lymph nodes draining the penis were not too success 
ful perhaps further trial under present condibons may be justified, 

Earl) recognibon of caTCinoma of the perns and prompt adequately 
radical treatment are the essenbals for cure 



THE TREAT^IENT OF PRIMARY MALIGNANT BONE 
TU’^IORS OF THE HUMERUS 

G E Haccart 

The first step in the nnnagement of suspected mabgnant tumors of 
the humerus as has been emphasized elsewhere m this volume is to 
obtam an accurate history perform a careful physical e-rammation 
and secure adequate roentgenographic studies The next and aery 
important step is a biopsy taking care to avoid damagmg the sur 
rounding soft parts in so fnr as possible If the preoperative clinical 
and roentgenologic examinations strongly indicate malignancy then 
definitive treatment can be planned if a frozen section study confirms 
the diagnosis If the preoperative findings are not clear cut however 
then only a biopsy is done Tlie final evaluation is determined after 
the permanent sections are studied 



Midi the diagnosis of a mali^anl bone tumor of the humerus 
established and in the absence of demonstrable metastases or in 
selected cases as a palliative procedure the patient is advised to have 
an interscapulothoracic amputation 
The operation of interscapulothoracic amputation has been con 
demned by some writers but our experience with S cases does not 
accord with that opinion Not only has the operation prolonged life 
m patients without demonstrable metastases but also the procedure 
has prevented continued extreme suffering when employed simply as 
palhative treatment as is so well illustrated by Case 2 If operation 
IS decided upon it is most important that the patient have a clear 
conception of the reason for such surgery and hkewise definitely 
Understand the very appreciable defonnity that will result 
717 
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THE OPEBATION 

As reported in the literature when discussing interscapulothoracic 
amputation, the majority of writers have employed the “racket” inci- 
sion and early hgation of the subclavian vessels, desenbed by Berger 
In our hands this approach has not proved satisfactory since the 



F>g 257 — inustratmg llie postenor exposure and division of the trapezius muscle 


of performing this operaoou is aiiei Uie letiiun. ot 11 LitUewood. 
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published in 1922. With some modifications, this procedure has been 
followed in operating on our patients, wth satisfactory results. 

The patient lies on his uninvolved side. The first or posterior 
(cervucoscapular) incision begins at the medial end of the clavicle 



just lateral to the insertion of the stemomastoid muscle, and extends 
laterally to the point of the shoulder, then sweeping doumward along 
the axillary margin of the scapula to the angle of this bone whence 
‘t is prolonged tow’ard the spine (Fig. 256, a and b). After sub- 
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penosteal dissection of the elavide, the enbre skm and subcutaneous 
tissue flap exposed by this incision are elevated toward the midhne, 
revealing the posterior surface of the scapula The inferior marpn of 



utsfle IS then identified and hv ,i — e. j 
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scapulae and rhomboid muscles are cut With retractors the vertebral 
margin of Uie scapula is then drawTi up%vard and the fibers of the 
serratus magnus muscle divided close to the chest wall 
Folloumg diMston of the inner end of the clavicle the subdavius 
muscle IS incised and then tlie extremity allowed to fall for\sard thus 
ererbng tension on tlie subclavian vessels and tlie brachial plexus 
which are easily identified and xvidely exposed (Fig 258) Because 
the operator is not working down m a deep hole and there JS imninial 
bleeding, this relatively simple method of identifymg and treating 
die subclavian vessels and the brachial plexus is the keynote of the 
success of tins procedure The artery is first clamped and ligated tlien 
the vein and hereafter tlie tliree large trunks of the brachial plexus 
are divided by tlie cautery It is not necessary to inject the nerve 
tnmks of the plexus vvnth procaine If desired resection of a portion 
of the cemcodorsal sjTnpatbcfic trunk can also be performed at this 
stage 

The surgeon now moves to the other side of the table facing the 
pabenl and the anterior incision is made beginning at tlie middle 
of the clavicle curving dowTiward just lateral to and parallel with the 
deltopectoral group crossmg the upper axillary fold and joining the 
posterior incision (Fig 2o6 c) To minimize bleeding in a muscular 
individual it is particularly advantageous to dissect directly over 
the relatively delicate deep fascia covering the deltoid trapeaus and 
labssimus dorsi muscles The pectoral muscles are divided about 2 
inches (5 cm ) distal to their origin on the chest wall for cosmehc 
reasons the latissimus dorsi similarly treated and thereafter the 
extremity and shoulder girdle removed (Fig 259) 

The skin subcutaneous tissue and deep fascia are then closed m 
the usual manner vvitli Penrose tube drains m the dependent portion 
of the wound and a snug compression dressing applied In this con 
nection an appreciable amount of blood can be saved the patient 
when the bone tumor 1$ located m the upper third of tlie humerus 
by preoperatively wrapping the extremity beginning at the finger 
f ps in an Esmarch bandage and then applying a tourniquet in the 
nud arm area 

RESULTS 

^Five pahents have been operated on by the technic described 
There has been no operative mortality As illustrative of the two 
^■pes of patients treited a detailed case report of a pahent without 
aemonstrable metastases and a report on one patient in great physical 
distress watli metastases to axillary nodes are presented together with 
onef notes on the remaining cases 

REPORT OF CASES 

nf ^ ''■elder age 41 was admitted to the bone and jo nt department 

me Lahey Chn c February 8 1943 with the complaint of progressue pain 
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and disability m the left shoulder which he attnbuted to a lifting itrabi that 
occuned m January 1942 (Fig 260) He had been given various types of con* 
servatlve treatment ebewhere, but disability continued to become progressively 
more tnarhed 

Routine physical examination was entirely negative, as abo were the blood 
studies, unne exammabons and a roentgenogram of bu lungs The orthopedic 
examination was not remarkable save In relation to the left shoulder which 
exhibited pronounced generaliaed muscJe atrophy and marked Joss of moboa. 
The maximal range of lateral abducfaon was 35 to 40 degrees He stated it felt 
as though there was a block inside the foint which prevented him from moving 
It, and there was moderate degree of patn. 

The roentgenograms on admission (Fig 261) revealed partial destrucbon 
of the head of the humerus and neck, with cysbc changes and widetung of the 
individual trabeculabons It was then felt (hat the diagnosis lay between some 



Fig 260 —Case 1 Roentgenogram laken elsewhere eleven montlis before admis 


type of chondroma, canes sicca form of tuberculosis, or posiibly an atypical 
Paget's osteibs In view of the progressing disability and pain the patient was 
advised that a definite decision should be nude and a biopsy earned out to 
which he agreed. 

On February l2 1943, the left shoulder joint was opened through an anterior 
inosioa of ifie hockey-sbek type (Fig 262), preserving the deltoid musculature, 
carrying the dissecbon down between the deltoid and pectoral muscles This 
, , Wide visualization of the jrfnl capsule which, externally, seemed nega 

. wrhne there aonesre,! Ke 


, w.— its infenor aspect where there apjieared to be some fluctuation. 
Th caosule was here incised paraBel to the fiben of the Interna] rotator rnuseJes, 
W a markedly hyperplastic synovial membrane cf a gray-yellow color 
the amount of Joint fluid The head of the humerus 


jnd a -Essuies and semidetached masies of cartilage were heaped 

uu -he of (hi * ’ 

Which- process extended weD into the b 


presented aspect of the head, acting as a block to abduction 

? espeoa y -eU into the bone of the head of the humerus The 
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Fig 261 -Case 1 Admission roentgenogram 



Fig 262 —Case 1 Photograph lilustnitmg a traumatic mcision employed for 
exploration and biopsy of shoulder Joint 

was negative and that portion of the proximal humeral shaft visu- 
alized Was also negative After removing specimens for microscopic examination, 
e wound was closed m layers and the wound healed 
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After Intensive study of the sections. Dr Shields Warren In consultation with 
Dr F B Wolbach, reported that die process was a low grade osteogenic sarcoma 
which would not respond to radiation therapy 

After explaining the situation in detail to the patient and making clear what 
operation entailed inlerscapulothoracie amputation was advued and accepted 
Operation was performed March 10, 1943 From this procedure the patient con 
valesccd uneventually Figure 2&3, a and 6 are photographs of the paheut a week 
after operation 

Dunng the ensuing two and a half yean this man reported frequently for 
check up examinations which were consistently negative He was back at work, 
running a special electrical truck which he manipulated well and his ineoine 
equaled that which he had received before hiS ojieration June 25, 1945, he came 
la for one of his usual check up examinations and at that bme there svas the 
Grst evidence in the roentgenograms of the clest of questionable areas of metas 
tases Chnically the pabent had do complaints and continued acbvely at work 
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A roentgenogram (Fig 265) mealed an ertensive osteolybe lesion of the 
npper end of the humerus as well as cleaily illustrating the dense shadows of 
tumor invoKement in the aiuUa so easily palpable on clinical examination, and 
especially along the antenor axillary margm and extending out over the postenor 
surface of the scapula Metastatic maLgnaocy seemed the most probable diag 
nosis Every effort was made to estabhsh the site of a pnmary lesion as well as 
to determine the presence or absence of other metaslases All of these studies, 
including roentgenograms of the sVekton lungs, genito urinary and gastrointesb- 
ral tracts, peine examination and blood studies were enbrely negabve It was, 
therefore, felt that this might well be a primary osteolytic sarcoma, and the 
patient was adnsed to have an interscapulothoracic amputation, not with the 



fig 264 —Case 2 Preoperative photograph Note marked swelling and edema 
of left arm See text 

idea of a definite cure but rather to leheve her of the very marked discomfort 
men experienced and which would unqucsbonably become much more pro- 
nounced m the near future On tlus basis she accepted operation 

Interscapulothoracic amputabon was performed on Apnl 29, 1940, by the 
ec me desenbed The pabent withstood the procedure exttemely well and bet 
^nn^lescenco following operation xras uneventful • 

roten section at operation indicated a highly mahgnant tumor, the exact 
\la which It was difficult to determine Later studies by Dr Shields 

Ebrw” ‘rapidly growing malignant tumor, probably an atypical 

operation, the pabent's course was followed at frequent Intervals 
>en radiauon llierapy was started because there appeared to be recurrence 
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of tumor in the lateral chest wall The roentgenograro of the lung, October 22, 
1940, revealed no evidence of metastases The patient then stated she felt £ne 
Su weeks after this date, however, she reported shortness of breath and chnically 
gave evidence of respiratory embairassmeii^ and was therefore readmitted to the 
hospital where she &ed December 2, I&IO 

An autopsy was performed and sJter extensive study of tlie sections obtained, 
Dr Shields Warren reported that ut his opinion the final diagnosis on this pabent 
was Ewmg’s tumor of the left hnsnerns with pulmonary metastases, the actual 
cause of death bemg a thrombosis of the right pulmonary artery and nght renal 
vein. There was also evidence of a metastatic sarcoma to the skin of the left 
chest, left pleura, pentoneum and nght periaortic nodes 





Fig 265— Case 2 Admission roenlgcnogram Arrows outline soft tissue tumor 


Case 3— A housewife, aged 31 years, was admitted July 29 l&H because 
of painful swelling and disability in rebtion to the upper nght humerus and 
shoulder joint area, of some two years’ duration A biopsy had been performed 
ebewhere April 19. 1942, and svben we finally obtained these sides, the diag 
nosis by our pathologist was osleochondroma 

There was marked disabdity and loss of shoulder Joint motion The roent 


genograms . - 

to the upper end of the humerus, snlh many irregubr areas of calciGcatioa The 
underlying «>rte< of the humerus svas Irregubr on Its e«emal surface but ap- 
nA^ired intact throughout. The medoDaiy cavity of the bone was not Involved 
R^^tcenograms of the lungs svere negaUw It was beleved that probably the 
tumor was malignant and an inleiWimlothoradc^mputation was advised, pro- 
viding frozen seebm i 
therefore, discharged. 


evealed an oval, soft t 


I, 9 by 14 cm , lying largely bteral 


confirmed ihi* diagnosis The patient refused and i 
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Because of contmued symptoms, the patient letumed to the hospital December 
11, 1943 It was then decided that itt view of the biopsy done elsewhere and 
further roentgenologic studies, perhaps this was a benign lesion, an osteochon 
droma, and removal was earned nut on December 20, 1943 The pathologic 
report revealed low grade chtondrosarcoma She still refused any further surgery 
and was therefore again discharged January 3, 1944, with the wound healed 
The pabenl returned May 15, 1944, at which tune it was obvious that the 
tumor mass had recuned and markedly increased in size, hence confirming the 
diagnosis of malignancy The patient then accepted interscapulothoiacic ampu- 
tatOD, which was performed on May 25, 1944, followed by an uneventful con- 
valescence She was discharged from the hospital Jime 7, 1944, the wound com- 
pletely healed, and in excellent general condition. At no tune had there been any 
evidence of metastases, either m the lungs or bones of the skull, nbs, pelvis, or 
long bones of the extremities 

On December 30, 1946, two years and seven months after operation, this 
patient was completely free of symptoms or evidence of metastases, and was 
carrying on her usual household duties 

Case 4— A physician, aged 62 years, was admitted to the chnic May 28, 
1943, with a persistent ulceration of the stump of the index Enger of file left 
hand, of nine months’ duration, with swelling of the arm and hand for three 
ntontlis He reported that the index finger was injured on broken glass id Septem- 
ber 1941. Infecbon thereafter followed and a finger amputation was done, follow- 
“8 which he had no symptoms for a year, but in September 1942, he struck 
the stump of the finger against a table, and tliereafter the mfection again flared 
and had not healed since that tune 

In summary, the cUrucal and roentgenologic examinations indicated evidence 
of bone invasion, with skin changes m the hand suggesove of epidermoid car- 
cinoma It was also felt that there was additional involvement in the nodes about 
file elbow and axilla On June 9, 1943, tissue was removed from the fingen, as 
Well as nodes from the elbow and axilla, which revealed an epidermoid car- 
cinoma. An mtencapulothoracic amputation was thesefore advised 

Operation was performtxl on June 23, 1943, by Dr Ralph Adams The patient 
«as discharged from the hospital July 4 of that same year with the wound healed 
and in excellent general condition Microscopic studies revealed epidermoid car- 
cinoma, grade II, together with involvement of tiie removed axillary lymph nodes 
On July 24, J944, clinical and roentgenolo^c examinahon showed the patient 
^0 be in excellent general health, and no evidence of metastases He continued in 
active practice until June 3, 1945, when he suddenly became ill and finally died 
at home July 29. 1945, from widespread metastases 

A young man, aged 18, was admitted to the clinic September 18, 
1946, With a complaint nl ache and pains m ^e nght shoulder and complete 
uw of function of the shoulder joint, of two months’ duration The onset was 
r^tively rapid, for no Vivjwn cause The diracal examination and roentgenograms 
located there was a malignant lesion of the head of the humerus, of the osteo- 
i^tic type Two weeks before admission he had been seen by another physician 
a biopsy performed These slides on examination by our pathologist were 
^^P^ed as osteogemc sarcoma A roentBenopam of the lungs was negative 

was advised to have an mterscapulolhoraeic amputabon which 
performed on September 30, 1916 He convalesced without complications 
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At die present time su months later clinical examination u negabve tnchid 
ing a roentgenogram of the hin^ Hie pahent iS asymptomatic 

CO>CLUSIO>S 

Prcnen pnmarj malignant bone tumors of the humerus are bes 
treated by interscapulothoracic amputation m patients without de 
monstrable metastases and in select^ cases as a palbatise procedure 
The preoperati\e diagnostic studies are bnefly revieiued and thi 
technic of the operation descnbed 

Five cases are reported two in detail There were no operabvi 
deaths The end results indicate this method of treatment is wel 
worth while 

referfaces 
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THE PREOPERATU’E aiANACEMENT OF MALIGNANT 
DONE TUMORS 

G E Haccabt akd Frank L Shipp 

In 1921 the Registry of Gone Sarcoma was established by the Ameri 
can College of Surgeons Since that time our knowledge of malignant 
Done tumors has increased tremendous!) Nevertheless, tlie mauage- 
ment of these cases has f-uled to keep pice with the ad\ ances thus 
made This failure has resulted primarily from errors or delays in diag 
Dosis, either of which can preclude any hope of success This latter, 
u It IS to be achiev cd, requires early recognition and prompt treatment 
Bone tumors are believed to comprise approximately 1 per cent of 
all mahgnancies Since the skeleton is of mesenchjTnal origin the 
growths are sarcomatous m type Tlie principal lesions encountered 
are osteogenic sarcoma Ewings tumor, multiple myeloma and meta 
static carcinoma 

To the physician in general practice, who is called upon daily to 
treat mdividuals with S)Tnptoms referable to the musculoskeletal sys 
em, these patients can present major diagnostic problems, because 
he possibility of milignanc) must always be kept in mmd All too 
many of these patients subsequently are referred or find their way 
0 orthopedic surgeons after long periods cither without treatment or, 
JJ'hai IS sometimes worse after palliative treatment for “rheumatism,” 
^ * or Similar complaints If such tragedies are to be avoided 

3re inquisitive 
Unexplained 
y a malignant 

ne tumor until proven otherwise Every such patient demands a 
complete diagnostic survey The following case reports illustrate some 
the pitfalls which may be encountered 


REPORT OF CASES 

>ear-old pil was referred to the ehme for consultation m 
pnncipal complaint was persistent intense pain m the right 
had become apparent gradually since August 1934 Tlie pabent 

nouced increasing cyanosis and sweating of the right hand three months 
Ersr t Numbness of the hand on dependency had occurred for the 

burned* months later The dbnical diagnosis was Ewing* tumor of the 

POVL^'* showed marked atrophy of tlie shoulder with loss of muscle 
upner^T!lf! f and elbow Exquisite tenderness was elicited o\er the 

a Tit humerus but no definite mass could be defined RadiologicaDy 

(He length visualized, involnng 

Pronmal humeral metaphysis This surrounded an irregular area of medul 
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lary destruction The lungs and the other booer rhowcd do evidence of metastasis 
Laboratory examination was negative A tentative diagnosis of sclerosing osteo- 
myelitis was made and erpl'nation was advised It should be noted that the 
child was employed as a photographer's model Her parents objected strenu- 
ously to any suggestion that an operation was necessary, on the grounds that It 



Fig 266 (Case 1)— Necrosis of bone resulting from excessive irradiation 
a, June 1935 Sclerosis of cortex with early periosteal reaction Central area 


b, November 19-11 Epiphysis now fused Shaft and head markedly sclerotic 
Rarefaction inaeasing No periosteal mction 

„ t . D nr r upper shaft with gross sequestra 

Uh early involvement of glenoid 

I > resected Head appears revascu 


might prejudice their daughter* appearance Instead they sought treatment clsi 

'"'"■Ita omon.nl looii th" 
diagnosis 
upper an 


jeaui.n- — ... - presumptive 

of Ewings tumor, employing only a single anterior portal over the 
n Symptoms were at first relieved but within a year the reaction to 
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excessue local x ray therapy caused sloughiog of the slun and of the shoulder 
musculature as well as necrosis of the upper humerus (Fig 266) In the twelve 
yean since that tune, the pabent has repeatedly returned to the cluuc for repara 
tve surgery, including partial resection of the humerus debridement of slough 
mg tendons and multiple skin grafts Thoracic sympathectomy has been employed 
in a further endeavor to promote healing Nevertheless one of the results has 
been a flail shoulder Amputation is now under consideration. 

Comment The exact diagnosis m this case will always remain in 
doubt, but the fact that the pabent received only local irradiation 
and yet survived suggests that the original lesion was benign rathei 
than malignant The tragic results of ill advised and inept radio 
therapy are obvious These might have been averted, or at least 
minimized, by early explorabon and biopsy, followed by treatment 
based on an accurate diagnosis 

Case 2 —This young man 17 years old was refened to the chnic m Novem 
ber 1946 because of nocturnal pain about the left knee and lower thigh The 
patent stated that he had fallen on the left knee in September 1945 causing 
pam and swelhng m the lower thigh, neither of which was disablmg Roentgeno- 
Sranu of the left knee taken at that time were reported to be negative The 
mlliBg had persisted and had mcreased slowly in size The pain onginally mild 
snd related to activity had become more severe and nocturnal m occurrence 
lo addition there had been a weight loss of 12 pounds in the two months pre* 
coding examioabon 

fhysical examination disclosed that the patient was an astheme youth in 
° j P®m who walked with a left Imee limp Active movements of tlie hips 
and Imees were painless there was no excess synovial fluid The left lower thigh 

found to be 3 0 cm greater in orcumference than the right, while the over 
ying skin was dusky In hue A diffuse mduraled mass which was not tender 
was found involving the lower femoral metaphysis and the overlying soft tissues 
oentgenologic examination revealed markedly increased density in the lowei 
emoril shaft with an exbacortical cuff of bony overgrowth arranged in a typi 
cal sunburst fashion (Fig 267) There was no evidence of metastases Labora 
"'y **aminabon disclosed only a mild secondary anemia 

The pabent was admitted to the hospital for biopsy which yielded a diagnosi' 
” osteogenic sarcoma A high thigh amputaboa was performed 

Commenf The original x ray films of September 1943, obtained foi 
compYison revealed an osteolybe lesion involving the lower metaph 
ysis of the left femur with bony spicules extending medially into 
the overlying soft parts even at that time The price paid by this 
patient for the subsequent delay of fourteen months remains to be 
seen a guarded prognosis has been given 

Case 3 -This pabent a 20-year-oId girl had gradually developed aching 
Paui about the left patella six weeks brfore admission in November 1946 There 
w-as no hutory of antecedent injury Hie seventy of this complaint soon after its 
1^1* ,1^*° hospilahzabon elsewhere Exanunabon at that time which 

ioini ^ arthrography, appears to have been confined to the knee 

the findings are said to have been negabve It was noted, however, that 
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laty destrucboQ The lungs and the other bones showed no evidence of metastasis 
Laboratory examination was negative A tentatave diagnosis of sclerosing osteo- 
myelitis was made and explorabon was advised It should be noted that the 
child was employed as a photographers modeL Her parents objected strenu 
ously to any suggesbon that an opeiaboa was necessary, on the grounds that it 


a b 



Fig 266 {Case 1) —Necrosis of bone resulting from excessive irradiabon 
a, June 1935 Sclerosis of cortex with early penosteal reacbon Central area 


b November 1941 Epiphysis now fused Shaft and bead markedly sclerohc 

f ui^ier shaft with gross sequestra 
Tth early mvolvement of glenoid, 
a m a resected Head appears revascu 


ince Instead, they sought treatment else 

tLs treatment took the form of intensive x ray therapy on a presumpbve 
, - ruine's tumor employing only a single antenor portal over the 

Symptoms were at first reheved but within a year the reacbon to 


might prejudice their daughter 
where 
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codes were enlarged bilaterally but were not tender Roentgenologic examina- 
tion proved equivocal, showing a destructive lesion of the shaft of the left femur 
postenorly at the junction of the middle and lower thirds with local disruption 
of the cortex and proliferation of the periosteum (Fig 268) No soft tissue mass 
could be VTSuahzed The lungs were clear The sedimentation rate was 50 mm 
la one hour and white blood count 9900 The findings were believed compatible 
with either Ewings tumor or osteomyehtis 

The pahent was, therefore, bospitaloed for a iherapeubc trial on pemclllin, 
the dosage being 40 000 units ex-ery three houn for five days Smee there was no 
appreciable response, operation was thought necessary The involved bone was 
explored through a lateral approach using localizing roentgenograms taken in 



fig 263 (Case 3) —Osteomyelitis November 1946 Elevabon and thickening 
0* penosteum, ihght thickening of cortex. Medullary canal irregular, with two 
central areas of rarefaction 

the operating room Dnlling of the cortex allowed the escape of thick greenish 
I"!* Culture of this matenal subsequently yielded Staphylococcus aureus haemo- 
Ijbeus of a penicillin resistant strain The routine beatment of osteomyehbs, de- 
Kimpression and primary closure was followed by sulfonamide therapy and 
resulted in complete rehef of symptoms 

Commtmt Tlie clinical history and physical findings, which had 
been interpreted elsewhere as indicative of a kne? joint afi’echon, were 
conclusive The original radiographic examination had been re 
stneted to a cucumsenbed area about the knee jomt, with the result 
dwt the osteolytic lesion in the femoral shaTt had not been visualized 
'-nemotherap> was finally selected as a differential measure, m prefer- 
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the patient did exhibit a low grade fever rtiiJd leuliocytosis The case re- 
mained undiagnosed the pabent was reassured and discharged unimproved 
When the patient later came to the chmc, she stated that the pain had i>er 
sisted, was increasing m seventy and had becotpe maximal by night Further 
qviestiflnuig discussed that celhihttts cl ti«t left faiee had. develaped tv 19^18, wWch 
had necessitated incision and drainage In addition, she was said to have suffered 



Fig 267 (Cas® 2)— Osteogerac sarcoma a September IWS Slight rarefae 
tion in lower diaphysis Very early radial spiculabofl visible along medial border 
b November 1^0 Marked thickening of shaft Obhterabon of meduUary canal 
OiaractensUc •'sunburst" appearance 


from “rheumatic fever" with loml mvolvement in 1911 She had been free from 

*^™Tb^abenl appeared healthy, altho«g,K she v.as twurd s\il\ to he running a 
j , of 09 6’ ^ Tenderness was elicited medially over the lower shaft of 

II f» where some ihickenmg of the soft parts was palpable, no local 

'“L. A^nonstrable. but a slight eftision was noted in the knee Joint There 
locali»“g ”5“ otherwise in either knee or hip The inguinal lymph 


were no 
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engorgement The exact site and size of the tumor, its outlme, mobility, 
consistency and its relationship to overlying soft parts are all of im 
portance In many cases, tlie ^agnosis will by this time be apparent 
from evaluation of the history and physical findings 
The laboratory procedures include radiographic, chemical, serologic 
and pathologic studies, of which at least tlie more important are avail- 
able to the general practitioner Roentgenologic exammation of the 
mvolved part necessitates stereoscopic viesvs in at least hvo planes, 
while further information may be gleaned from variations m technic 
Films of the chest are essential, for we know that bone tumors in 
general tend to metastasize through the blood stream to the lungs, 
rather than through the lymphatic system The skull, spme, pelvis and 
any other bones mdicated are likewise subjected to close scrutiny It 
has been our experience that the interpretation of the films in such 
cases may be exceedingly difficult Certainly, expert opmion should 
be sought before making a final diagnosis 
laboratory exanimation regularly comprises blood counts and se- 
rology Blood chemical estimates in regard to serum calcium, phos 
phorus, phosphatase or total protem may also be of value Tests for 
Bence Jones proteinuria are carried out if there is anything to indicate 
multiple myeloma 

The final and probably the most reliable procedure at our disposal 
IS microscopic examination of tissue sections In our experience sped 
mens obtamed by aspiration or punch biopsy are generally less de- 
pendable — • ' ' ’ le open 

method ■ ‘ ■ lor can 

be obvia ■ niquets 

are neve 

In thi* . ■ » 1 . to loos 

bones for biopsy Since amputation may prove unnecessary, con 
sideration must be given to the future function of the limb Trauma 
to the soft parts and to the tumor itself should be reduced to a 
minimum for this reason, as well as to avoid the spread of tumor 
cells With this in view, the general principles of extensile exposure, 
first outlined by Henry in 1927, have been followed m this clinic wth 
excellent results In brief, the value of the mformabon to be gamed 
from biopsy, m our judgment, far outweighs any risk to the patient 
pie efficacy of preoperative irradiation of proven bone tumors is 
still under investigation 

SUlkniARY 

that these patients may present themsehes to any prac- 
tihoner, it is bebexed that every mdindual with persistent, unex- 
plained bone - ’ ” • 

of malignant 1 

graphic studie ■ . ■ ! 
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ence to radiotherapy, because the latter was Icnown to be capable of 
causing regression of symptoms in both osteomyelitis and Ewings 
tumor Penicillin therapy proved meffectual only because of the 

Tioli »-o Ilf *1 « — " ’ ' * 


and ethcient treatment insbtuted 

DISCUSSION 

In order to avoid mistakes such as these, each such pahent should 
be subjected to a complete diagnostic survey These procedures have 
become more and more comprehensive in their scope with further 
refinements m laboratory technics Nevertheless, the basis on which 
every such survey is founded sUlI lies in the chnical history and the 
physical examination 

Pain is, by all odds, the most important single complaint m bone 
malignancy, but a descnption of other symptoms, swelling impair 
ment of function and loss of weight must be ehcited with care Pam 
in a mahgnant bone tumor is usually constant and progressive It is 
more nobceable by night, rather than on exerbon Swelling of the 
part, occurring somewhat later in the course of the disease, is also 
Idcely to increase steadily, although the rate may vary with the char 
ncter of the neoplasm Function may show impairment early, although 
this IS by no means always the case 

The relationship of trauma to the onset of symptoms deserves men 
bon As wai^not^ several years ago ui osteogenic sarcoma parbcu 
larly, many pabents will give a history of an antecedent injury to the 
part Furthermore m other types of tumor, the pabent’s attention may 
fust be drawn to the area by reason of an injury, with persistence of 
the resultant symptoms Careful inquiry is necessary regarding the 
onset, extent and seventy of such symptoms as ecchymosis swelling 
or tenderness The physician should also note the relabonship of these 
complaints to the present illness 


sizing to bone . ir • 

Local examinabon of the affected part may reveal the presence 
of a visible or palpable sivdling It ^otfid be remembered fhat malig 
snt bone tumors show a predilecbon for the ends of long bones 
the epiphyseal lines where complexihes of growth and funcbon 
very locabon of the mass may arouse suspicion as 
sSa sod" phenomena as increased svannlh or supeiGcial venous 



DIFFERENTUL DIAGNOSIS OF CYSTIC LESIONS OF BONE 
James W Toumey 

There are many modem aids m the diagnosis of cystic bone lesions, 
such as roentgenograms, blood chemistry and pathologic study of 
biopsy specimens But in spite of all these helps, cases are seen which 
ha\e been neither diagnosed nor treated In still other cases, treat- 
ment has been instituted without benefit of a definite diagnosis Be- 
cause of the multiplicity of conditions which produce cystic lesions of 


Cystic Lesions of Bone 
Osteomyelibs Aoeioma 

Brodies abscess or bone abscess Anpo- 

Fibrous dysplasia or osteitis fibrosa Diffasi 

cystica or fibrocystic disease turn 

Bone cyst or latent or sobtary bone Caxer 

c>sl Plexifc 

Polyostotic fibrous dysplasia (von Myeloms 

Beclltnghausen's disease) Pbsm: 

Hyperparathytoidism mul 

Albngbti syndrome Myelo 

Osteitis deformans or Paget’s disease Eiythi 

Monostotic Paget s disease Lympl 

Bone turnon Reticului 

Osteogenic sarcoma Ltposarc 

Medullary and subperiosteal Metastat 

Telangiectatic Breast 

Sclerosing Prosta 

Periosteal Tliyroi 

Fibrosarcoma Xantbomatosi 

Medullary Syphilis 

Penosteal Tuberculosis 

Pansteal capsular Elosinophihc i 

Chondroma senes LymphobUsti 

Chondrosarcoma IMgLin s 

Vtyiosarcoma Leukemia 

Chondroma Chloroma 

Giant cell tumor senes Osteoid osteo 

Malignant Echinococcus 

Epiphyseal giant cell tumor (be 
nign) 


Angioma senes 

Angio-endothehoma 
Diffuse endothebum or Ewmg s 
tumor 

Caiemous angioma 
Plexiform angioma 
I Myeloma senes 

Pbsma cell (common form oi 
multiple myeloma) 
Myelocyloma 
Eiythroblastoma 
Lymphocytoma 

Reticulum cell lymphosarcoma 
Ltposarcoma 
Metastatic malignancy 
Breast 
Prostate 
Thyroid 
Xanthomatosis 
Syphilis 
Tuberculosis 

Elosinophihe granuloma of bone 
Lymphoblastoma or lymphoma 
Hodgkins disease 
Leukemia 
Chloroma 
Oslewd osteoma 
Echinococcus of bone 


one, it is obi lously important to iiial.e an early diagnosis so that the 
teceiie adequate treatment 

Wien one sees Uie roentgenogram of the cysbc bone lesion, a 
umber of common lesions are immediately brought to mind in 
a dition to some other conditions which must be considered (Table 
) Inspection of this table will show that an accurate diagnosis of a 
737 
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doubt still exists as to the exact diagnosis, further laboratory invesh 
gabons are necessary, of whidi by far the most important and most 
rehable is imcroscopic examinabon of tissue obtamed at biopsy 

nEFERE^CES 

1 Henry, A K. Exposures of long bones and other surgical methods New Yort, 

Wood, 1927, pp 60 

2 Henry, A K. Extensile exposure appbed to limb surgery New York, Wood, 

IMS, pp 180 
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endothelioma which may have the roentgenographic features of osteo 
myelitis (Fig 269), and possibly the systemic reaction as well A 
biopsy may be necessary to establish the exact diagnosis In operating 
on pabents with osteomyehtis bone should always be taken for patho 
logic secbon as well as for culture, to make sure that no tumor is 
present An old chronic area of osteomyelitis may undergo “sarcoma 
tous degeneration 

Brodie’s Abscess or Bone Abscess —This is a small chronic, cyshc 
lesion usually situated m the shaft of the tibia, femur or humerus, 
near the epiphysis The cyst is siurounded by a wall of reaction 
denser than the normal bone which is visible by roentgenogram and 



Fig 270— Brodies abscess of ilium 


aids m identificabon (Fig 270) The outstanding symptom is pain 
which may be severe and we are reminded tliat in 1824 Sir Benjamm 
Brodie treated the first recognized case by amputabon of the leg 
After the onset of pain, swellmg and a low grade inflammatory re 
acbon m the soft bssue may aj^iear There is frequently a history of 
antecedent infection The staphylococcus is the most common causa 
, ‘ * osus after 

iosis nor 

I >.11 


bone cysts 
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CyStl*' ’ ’ ..111 • ii 

and 

perti 

comparable lesions In this paper I have excluded the bone lesions 
which are predominantly bone forming or mainly deforming rather 
than cystic 

Osteomyelitis —The diagnosis of this condibon is usually not dif 
ficult It IS m the early cases alone that we see bone destruchon with 



Fig 269 --Chroiuc os(«>iny«litu o£ humerus 

out bone proliferation or sequestration, and in these early cases the 
pam the systemic reaction wth fever leukocytosis and elevation of 


UOll, ‘IJ 

bone producUon 
process goes on to 


around the destroyed areas and in many cases the 
sequestration One must be on guard against Ewing’s 
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fibrosa in which only one bone is involved If the changes are con 
fined to one hmb the condition is known as monomelic 
Hyperparathyroidism is characterized by multiple bone cysts and 
in addition renal calculi are frequent Hyperparathyroidism is a 
chronic fulminating disease of middle adqlt life more commonly seen 
m females than in males Osteoporosis is present to a varying 
degree It may be so severe that vertebral collapse producing kyphosis 
takes place In hyperparathyroidism the serum calcium is high 
ranging from 10 to 15 or 16 mg per 100 cc and the serum 
phosphorus is low varying from 17 to 3 6 mg per 100 cc A serum 
phosphorus below 3 5 mg and a serum calcium above 11 mg should 
be regarded with suspicion * The plasma phosphatase may range from 
3 to 36 Bodansky units There is a negative calcium balance produc 
mg loss of calcium throu^ the urine as is evidenced by a positive 
Sulkowitch test Hyperparathyroidism is caused by parathyroid tumors 
and therefore the treatment is surgical etploration of the neck There 
IS a secondary form of hyperparathyroidism characterized by hyper 
trophy of the parathyroid in the absence of tumor secondary to chronic 
renal disease 

Other conditions causing cystic lesions such ns multiple myeloma 
and metastatic malignancy also may have a high serum calcium 
However m these latter conditions the serum phosphorus is elevated 
too 

Others Disease Another condition giving rise to cjsts and ab 
normal new bone formation with marked deformity in size and shape 
of the bones is Olliers disease or Olliers dyschondroplasia ’ This is a 
disturbance of ossification usually affecting one lower extremity as 
described by Ollier in 1899 It is an intrinsic disturbance of ossifica 
lion With the formation of chrondroma like tumor masses kmown as 
skeletal enchondromatosis which has a tendency to attack one side of 
the body 

Albrights Syndrome —Another enbly which has been separated 
from the large and confused fibrocystic disease group is known as 
Albrights syrndrome" In these cases multiple bone cysts are accom 
panied by skin pigmentation and endocrine dysfunction In this con 
dition the cysts have a strong tendency to be unilateral 
Osteitis Deformans or Pngel’s Disease This condition is an 
osteitis usually multiple which is characterized by a bone deformity 
^nsisting of broadening and bending of the bones accompanied by 
bone destruction and new bone formation The roentgenogram shows 
a blurred appearance of the thickened skull which is very typical A 
«ngle focus of the disease m a single bone is kmowm as monostotic 
ragets Paget s disease is most frequently found m the tibiae which 
are commonly bow ed anteriorly It occurs in the middle and older 
age groups and is very slowly progj'essive 
The alkaline-senim phosphatase the normal lev el of w hich m adults 
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Bone Cysts —The solitary bone cyst »s a common lesion usually 
found m the shaft of the long bones of older children and m young 
adults This is a form of osteitis fibrosa cystica,® ** related to 

bone formation and is an abnormahfy in the development of the bone 
The most frequent location is m the upper shaft of tlie femur, the 
humerus or the bbia The symptoms are mild or even absent By 
roentgenogram, these cysts have coarse trabeculabons, and frequently 
expand the cortex of the bone The cortical shell is smooth and mtact 
unless fractured These lesions are likely to be confused with Brodies 
abscess, giant cell tumor, chondroma and also the osteolytic maUg 
nant bone tumors The patient with a bone cyst usually comes to the 
doctor because of a fracture m\olving the cyst, and frequently the 
smaller cysts will heal wthout surgical mtervention after such trauma 
tism Sometimes in later life, a bone cyst which has not produced 
symptoms is discovered mcidentally m the course of a roentgenologic 
exammataon It is then recognized as a latent bone cyst 

Multiple Bone Cyrts— Many conditions are gradually being classi 
fied from this very confused group of fibrocystic condibons The most 
common and all mclusive term is fibrocysbc disease It is also known 
as a mulhple form of osteitis fibrosa cysbca In addition, it is known 
as von Recklinghausen's disease as a number of such cases were 
described by him in 1891 Included m his series were also cases which 
m the hght of present knowledge we now know had mulbple bone 
cysts because of hyperparathyroidism Lichtenstem and Jaffe*® have 
attempted to clarify the nomenclature by coining a new term, namely, 
polyostobc fibrous dysplasia This term is used by them to denote a 
skeletal developmental anomaly allecbng several or many bones with 
predominantly unilateral involvement. It is found in childhood, and 
pam, deformity, and a tendency to pathologic fracture are the out 
standmg signs and symptoms They note the bewildering mulbphcity 
of btles used for this condition by various authors, such as osteodys- 
trophia fibrosa unilaterahs, unilateral polyostotic osteitis fibrosa, uni 


dv^lasia may be differentiated from hyperparathyroidism because the 
does not occur in childhood_and is not umlateral Also in 
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fibrosa m which only one bone is invoUed If the changes are con 
fined to one limb the condition is laiottm as monomelic 
ilyperparathtjroidtsm is chiricterized bj multiple bone cysts and 
in addition renal calculi are frequent Hyperparathyroidism is a 
chronic fulminating disease of middle adqlt life more commonly seen 
in females than m males Osteoporosis is present to a \arying 
degree It may be so severe that vertebral collapse producing kyphosis 
takes place*' In hyperparathyroidism the serum calcium is high 
ranging from 10 to 15 or 16 mg per 100 cc ** and the serum 
phosphorus is low varying from 1 7 to 3 6 mg per 100 cc A serum 
phosphorus below 35 mg and a serum calcium above 11 mg should 
be regarded with suspicion * The plasma phosphatase may range from 
3 to 86 Bodnnsky units There is a negabve -calcium balance produc 
mg loss of calcium through the unne as is evidenced by a positive 
Sulkow itch test HyperparathjToidism is caused by parathjTOid tumors 
and therefore the treatment is surgical exploration of the neck There 
IS a secondary form of hyperparathyroidism chancfenzed by h>per 
trophy of the parathyroid in the absence of tumor secondary to chronic 
renal disease 

Other conditions causing cystic lesions such as multiple myeloma 
®nd metastatic malignancy also may have a high serum calcium 
However in these latter conditions the serum phosphorus is elevated 
too 

Olliers Disease *1— Another condition giving rise to c>sts and ab 
normal neav bone formation with marked deformity in size and shape 
of the bones is Olliers disease or Olliers dyschondroplasia ^ This is a 
asturbance of ossification usually affecting one lower extremity as 
described by Ollier in 1899 It is an intnnsic disturbance of ossifica 
non With the formation of chrondroma like tumor masses kmown as 
sKeletal enchondromatosis which has a tendency to attack one side of 
the bod) 

Albrights Si/ndromc —Another entity which has been separated 
the large and confused fibroc>stic disease group is known as 
bn^ts S)T]drome" In these cases multiple bone cjsts are accom 
panied b) skin pigmentation and endoenne d>’sfuncbon In this con 
' * nilateral 

® I • I I I This condition is an 

bj a bone deformity 

nsisting of broadening and bending of the bones accompanied b) 
destruction and new bone formabon The roentgenogram shows 
sin appearance of the thickened skull which is very t)’pieal A 
Pap f disease in a single bone is knowm as monostotic 

ge s Paget s disease is most frequentl) found in the bbiae which 
^ bowed anteriorly It occurs in the middle and older 

"ind is very slowly progressive 

e alkahne-serum phosphatase the normal level of which in adults 
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IS 1 5 to 4 Bodanslcy units— the average being 2 5, is usually greatly 
elevated 

In the solitary polyostobc I^getV, die phosphatase may range from 
50 to 125 Bodansky units Thus, the phosphatase is frequently of 
diagnostic importance 

The serum calcium and the serum phosphatase are normal or are 


Bone Tumors.— OsrzocEjnc Sabcoma (See Table 1 for the vanehes 
as classified by the Registry) ** ’* *• Osteogenic sarcomas belong in 
the discussion of cystic lesions because they are frequently osteolytic 
and, moreover, even the sclerosing, bone producing type shows osteo- 
lytic mottling in the shaft of the bone very often in both the early and 
the later stages The medullary is the tjqiical form which produces 
the tnangle of Codman by roentgenologic examination The telangiec 
tatic form is the so called malignant bone aneurysm The sclerosing 
osteogenic sarcoma desenbed by Virchow is found in the younger age 
groups and is perhaps the most typical and well knoivn malignant 
bone tumor, characten 2 ed by large, dense, irregular masses of bone, 
which have the “sun ray" appearance It usually occurs on the shaft 
side of the epiphyseal Ime, commonly near the end of the long bone 
with pain as an early symptom In these rapidly growing tumors 
leukocytosis and fever may be present, as well as elevation of the 
alkaline phosphatase This is increased in any bone tumor in which 
there is definite bone produebon Biopsy should be done to make the 


chief roentgenographic feature Coarse trabeculations may be present 
thus causing confusion with the giant cell tumor In youth, these 
tumors may cross the epiphyseal line TTie osteolytic tumors charac 
leristically extend through die cortical bone rather than expanding 
the cortex As these malignant bone tumors are usually found in the 
younger age groups, this helps to differentiate them from metastatic 
mabgnancy These osteolytic malignant bone tumors are most fre 


bone and in 
depending to 


this way “W V-* — ^ ^ iuiniiiii„ 

a certain extent on malignancy and rate of groxvth 


'X 
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Fibrosarcoma of bone is classified under the osteogenic senes Fibro 
sarcoma may arise from fibroblasts within the bone or may invade from 
die periosteum or soft tissue outside the bone giving the appearance 
of a primary destructive lesion of bone These tumors usually occur 
in adult life and are more frequent m the lower femur and the upper 
tibia There is no typical roentgenologic appearance Usually the soft 
t ssue shadow outside the bone is relatively large and frequently has 
the appearance of a metastatic malign ancy Only the pathologist can 
mabe the differential diagnosis 

Chondroma Series —Chondrosarcoma is a mahgnant tumor which 
IS frequently very bulky It is charactenzed by opaque calcific deposit 
and there are many grades of malignancy (Fig 271) 



F g 271 Primary chondrosarcoma of Imm Note sunllanty lo Brodie s abscess 
in F gure 272 

Some benign medullary tumors are of the giant cell type but con 
^ myxosarcomatous structure and arc classified as mixed cell sar 
^ma There are many gradations between these and the giant cell 
Wrs 

Chondroma —Chondromas are benign tumors cysbc in appear 
^ce usually occurring in the small bones of the hands and feet** 
at expand the cortex and the larger ones are usually located 

the sternum Mulbple chondromas involving the hands and feet are 
cartilagmous feta! rests There is a close 
Olliers disease diondrodysplasia and mulbple 
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Giant-cell Tiaior Series —Malignant —The malignant vanabon of 
“* " * — - — t .1 ' 1 31 Giant 


■ inch has 

■ ^ »rfonned 

on every accessible giant cell tumor to establish an accurate diagnosis 
Epiphyseal Giant cell Tumor or Benign Giant cell Tumor— This is 
a cysbc lesion of the epiphyses, the lower end of the femur being 
frequently mvolved.® It is found in young adults ^nd may reach a 
large size, greatly expanding the cortex and leaving coarse trabecula 
bons witlun, givmg a mulhloculated appearance*’ (FiS 272) Typi 



Fig 272 — Beniga giaut-cell tumor d femur having eroded cortex, not showing 
typical trabecubbanr 

cally, great bone expansion is present These tumors are so called 
because they contain many large mulbnucleated giant cells In the 


mant-cell tumOTS ueveivp Uie snail oi me loug 

W -nTtuino" may pulsate or yidd a bruit, all grades of mabg 
™y be found m the giant^ll tumor sene. 
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Angioma Series —Angioma or hemangtoma of booe may be cavern 
ous or plexiform These tumors may produce an unusual soap bubble 
effect m the roentgenogram, with coarsely multJoculated areas of 
expansion, all on the shaft side 

Anglo endothelioma —This is a rare condition and very few have 
been described in the literature 

Diffuse Endothelioma or £unngs Sarcoma or Endothelioma or 
Endotheliomijcloma —This tumor is also often referred to as Ewing’s 
himor It IS a very malignant tumor of bone, usually arising in the 
shaft in children and young adults There is frequently a history of 
trauma Pam is the chief presenting symptom The long bones, tibia, 
femur, and humerus are most frequently mxolved The greatest dif 



rig 273 —Multiple myeloma Typical “punched out" areas In slnilL 

m diagnosing this deadly disease is its smularity to osteomyehbs 
he roentgenogram may suggest osteomyehtis and the patient may 
^0 pain, local heat, spelling tenderness, redness wth fe\er, leuko 
oytosis and elexation of the sedimentation rate, all suggesting osteo- 
||‘>eibs The typical roentgenologic findings of Ewnngs tumor are 
icKcnmg and increased density of the shaft but mottling of the bone 
be present suggesting a cjstic lesion The accepted treatment is 
mputation in the lower extremity and resection in the upper ex 
radiotherapy The tumors are very sensible to irradiation 
sar ^ diagnostic feature Of the tumors, Ijanpho 

''^‘1 oliondromyxosarcoma may simulate Ewing’s endotheli 
3 Early biopsy for diagnosis should be performed 
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Myeloma Series —P lasma Cell —This represents the well known 
clinical condibon known as multiple myeloma * Whether the myeloma 
IS of the plasma cell type or myelocytoma or erythroblasloma or lym 
phocytoma isnc*'' - tance to 

the pathologist ' of tnul 

tiple myeloma ‘ ^ hed out” 

lesions (Fig 273^ found in the older age group, which may be very 
small or range in size to approximately 10 cm m diameter They tend 
to be round or oval They are found in the age group where one would 
expect to find skeletal metastases Soft, tender masses over the nbs and 
sternum are frequently palpable, which aids in the diagnosis A large 
percentage is between 40 and 60 years of age, and spinal collapse may 
be so severe that kyphosis has taken place The blood picture shows 
progressive anemia and the serum calcium may be moderately m 
creased 

The presentmg symptom is pain Pathologic fractures are frequent 
and these tumors may lead to spinal collapse The spme, nbs and 
sternum are most frequently involved The predominant bone picture 
IS one of multiple, small, irregular, destructive lesions without reaction 
Biopsy IS often necessary for diagnosis Bence Jones bodies occur m 
the unne of from 50 to 80 per cent of the cases and thus aTd^n diag 
nosis The only treatment is deep irradiation which may ease the pain 
or slow the progress of the disease*' 

Sohtary myelomas” «« occur rarely and are a difficult problem in 
diagnosis requiring biopsy Up to 1943 there were only 48 cases of 
the so called solitary myelomas lo the literature The solitary type 
may become multiple ** 

■' * ‘ • * ’ * ’ diagnosu of myeloma 

an emal puncture before 

an ’ntgenogram ” Bence 

Jones protem is present in only 20 per cent of the solitary forms The 
sobtaiy form may simulate a giant cell tumor or may be a purely 
destructive lesion 

Beticulum-cell Lymphosarcoma —This is a rare tumor of bone 
characterized by bone destnicbon It may be far advanced before a 
diapiosis of tumor is made The lymphosarcomas of bone are a 
heterogenous group, more or less clearly defined 

T .tposabcoma —This very rare tumor, osteolybc m type, has been 

descnbedbySlewart"’ 

Metastatic Malignancy— Metastabc cancer m bone is most fre 
ouently osteolybc but may be osteoblasbc. and both types of metas 
tases may anse from the same primary grovrth Metastases may be 
solitary m bone, or mulbple and pve nse to a mulbplicity of chnical 


pictures ” 

Carcinoma or 
bone metastases 


the breast is responsible for the greatest number of 
These are usually found In the middle aged group 
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The spine and pelvis “ire the bones most frequently affected and the 
pam may first simulate the pain of arthritis Carcinoma of the pros 
late IS the most frequent cause of metastatic lesions in the male Tliey 
are usually found m the pelvis and tlie spine and ha\e a very typical 
roentgenographic appearance with multiple areas of destruction of 
various sires with osteoplastic areas of increased density interposed 
Bone metastases occur from carcmoma of the thyroid and also from 
hjpemephroma Bone metastases from other sources such as the 
gastrointestinal tract, are most unusual 
In general metastatic foci give nse to severe constant pain unre 
heved by sahcylates or recumbency These metastatic foci are most 
easily confused with bone cyst multiple myeloma and the osteolytic 
lonn of osteogenic sarcoma ® Metastases may give nse to symptoms 
before the primary growth itself and this fact evplains the importance 
of a complete physical examination with special emphasis on breast 
thyroid and urostate In prostalic carcinoma the acid phosphatase as 
well as the alkaline phosphatase is elevated which is a valuable point 
'n the differential diagnosis 

^anthomatosis is a condition m which accumulations of hpoid 
substance appear in various locations in the body This descriptive 
term was given by Bowhnd” Several distinct clinical entities are 
ineliided under this term 

SchuUcr ChrisUan’s disease is a form of xanthomatosis also known 
8s lipoid hishocytosis of young children characterized by the fol 
towmg ( 1 ) involvement of the bones of the skull (2) diabetes in 
sipnws (3) exophthalmos and (4) gingivitis This condition is fatal 
in about one-third of the cases 

A lemann Pick's dueojc IS a congenital familial constitutional con 
lUon which is a form of xanthomatosis with enlargement of the 
” l^'^IJiver and is peculiar to infants of the Jewish race 
eticJicT s disease or Gaucher’s splenomegaly is a form of xanthoma 
IS a rare familial disease of lipoid metabolism found m 
5 ^''diiood which runs a chronic course and is characterized by en 
argement of the spleen liver and l>anph nodes and wath bone changes 
especially in the femur pelvas and spine*® The bones involved show 
f^ical^ thmmng and medullary areas of erosion of the trabeculae 

Bone deposits are formed principally around the hip 
lOinfSlTLa J 1 » 1 * I / t 

. , 

the form that is most hkolj to be 
. The lesions are usually multinle 

£ changes in bone have been found as early as the fifth 

1 1 ^ These changes are usual!} in the long bones and the 

IhM ** frequent site Single foa arc rare In older children 

not so tvpical and here svphilis is “the great imitator * 
mv^ ®®nt of children vvatb conccmtal svphihs have osseous 
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Mtzloxia SanES—Plasma Cell— This represents the welllcncnvn 

— 1 » ■ ’tn ii 1 ’ j 


the pathologisL The plasma-cell t>T>e is the commonest form of mul 
bple mjeloma.*® It is characterued by multiple, cystic, "punched out“ 
lesions (Fig 273} found in the older age group, uhich may be \ery 
small or range in size to apprOTunately 10 cm in diameter They tend 
to be round or o\ al They are found in the age group w here one %vouId 
erpect to find skeletal metastases Soft, tender masses over the nbs and 
sternum are frequently palpable, whidi aids in the diagnosis A large 
percentage is behveen 40 and 60 >ears of age, and spmal collapse may 
be so severe that hj’phosis has taken place The blood picture shows 
progressive anemia and the serum calcium may be moderately m 
creased 

The presenting S)’mptom is pam Pathologic fractures are frequent 
and these tumors may lead to spinal collapse The spme, nbs and 
sternum are most frequently tnvohed The predominant bone picture 


nosis The only treatment is deep uradiation which may ease the pam 
or slow the progress of the disease ” 

Solitary myelomas®* ** occur rarely and are a difficult problem m 
diagnosis requiring biopsy Up to 1943 there were only cases of 
the so-called solitary myelomas m the literature The solitary type 
may become multiple ** 

Sternal puncture is an outstandmg aid m the diagnosis of myeloma 
and this diagnosis has been estabbsbed by sternal puncture before 
any bone changes became visible in the roentgenogram Bence- 
Jones protein is present in only 20 per cent of the sohtaiy forms The 
solitary form may simulate a giant cell tumor or may be a purely 
destructive lesion- 

Ri:ncux.uM-CELi. Lymfbossbooma— This is a rare tumor of bone 
characterized hy bone dcstrucbon It may be far advanced before a 
diagnosis of tumor is made The lymphosarcomas of bone are a 
heterogenous group, more ot less clearly defined 

Ijpos-vbcoma — This very rare tumor, osteolybc in type, has been 

described by Stewart” 


sohtary m bone, 
pictures ” 

Carcinoma or 
bone metastases 


or mulbple and give rise to a mulbphcity of clinical 

the breast is responsible for the greatest number of 
These are usually found in the middle aged group 
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The spine and pelvis are the bones most frequently affected and the 
pain may first sunulate the pain of arthritis Carcinoma of the pros 
tate IS the most frequent cause of metastatic lesions m the male They 
are usually found m the pelvis and the spine and have a very typical 
roentgenographic appearance with multiple areas of destruction of 
lanous sizes with osteoplastic areas of increased density interposed 
Bone metastases occur from carcinoma of the thyroid and also from 
hypernephroma Bone metaslases from other sources such as the 
gastrointestinal tract are most unusual 
In general metastatic foci pve nse to severe constant pain unre 
he\ed by salicylates or recumbency These metastatic foci are most 
Msily confused with bone cyst multiple myeloma and the osteolytic 
form of osteogenic sarcoma ® Metaslases may give rise to symptoms 
before die primary gro\vth itself and this fact explams the importance 
of a complete physical examination with special emphasis on breast 
thyroid and prostate In prostatic carcinoma the acid phosphatase as 
"ell as the alkaline phosphatase is elevated which is a valuable point 
w the differential diagnosis 

XanthomatosiB is a condition in winch accumulations of lipoid 
substance appear m various locations in the body This descriptive 
term was given by Rowland®* Several distinct clinical entities are 
included under this term 

Schuffer Ch^wt^<7^;’^ disease is a form of xanthomatosis also known 
fls lipoid histiocytosis*® of young children characterized by the fol 
lowmg (1) involvement of the bones of the skull (2) diabetes in 
sipidus (3) exophthalmos and (4) gingivitis This condition is fatal 
in about one third of the cases 

Niemann Pick's disease is a congenital familial constitutional con 
oihon which is a form of aanthomatosis with enlargement of tlie 
spleen and liver and is peculiar to infants of the Jewish race ®° 
Gfluchers disease or Gaucher’s splenomegaly is a form of xanthoma 
L ij ^ familial disease of hpoid metabolism found in 

childhood which runs a chronic course and is charactenzed by en 
largement of the spleen liver and lymph nodes and with bone changes 
especially in the femur peKas and spine*® The bones involved show 
^tical thinning and medullary areas of erosion of the trabeculae 
Bone deposits are formed principally around the hip 

the form that is most likely to be 
The lesions are usually multiple 
the luetic changes m bone have been found as early as the fifth 
ctal month These changes are usually in the long bones and the 
ibia IS the most frequent site Single foci are rare In older children 
ic lesions are not so tvpical and here sj'phihs is “the great imitator " 
I t> per cent of children with congenital svphilis have osseous 
involvement ** 



748 


JAMi:$ W TOUMEY 


In acquired syphilis the lesions are not typical of any one condition *’ 
They may be like ost * * ’ 

tiple myeloma or any 

Uie lesions, like gumi ' • ■ 

areas may be present, and also syphilitic dactylitis is not uncommon 

The gummas may erode the entire svadth of the shaft, leading to 

patliologic fracture, and also ulceration and sinus formation may take 

place 

Diaphyseal Tuberculosis.— Cystic tuberculosis may occur in the 
shaft of the long bones®* It is becoming a rare entity, even more so 
than joint tuberculosis In this country, now that most milk is pasteur 
ized, these lesions are not commonly seen Diaphyseal tuberculosis 
may be single or multiple The cystic areas are usually oval in shape 



IS chronic, sequestration may occur The Mantoux test is valuable 
when It is nCgaUve m ruling out the tuberculous lesion A positive 
diagnosis IS made by biopsy and guinea pig inoculation Cystic areas 
of tuberculosis may occur near the ends of long bones secondary to 
d as a direct extension from joint tuberculosis Because of the ad 
jacent joint tuberculosis, the diagnosis of those conditions is not 

difficult Granuloma of Bone —This is a single or multiple 

^r nonevpanLg osteolytic les^ of bone m children « « 'Ae 
l^ion IS of the inflammatory type but no organisms have been cul 
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hired It is infrequent in females, is most common in the young age 
group, and is usually solitary"* Fain, swelling and tenderness are 
usual It IS characterized by a round or oval nucleus of decreased 
density, sharply demarcated Ijchtenstein and Jaffe first described 
it For diagnosis, biopsy is indicated 
Lymphohlaetoma and Lymphonia4— This is the general term for 
ease and lymphosarcoma 
Gfanulotna or Lymphogranuloma 
» cystic destructive lesiofls of bone, 
ignosis of Hodgkin's disease m most 
cases IS made by lymphatic enlargement before the bone lesions are 



Fig 275 —Osteoid osteoma of bbia proven by section 


apparer 

roost m 
fourth t 
cent of 


Istically seen m the spine, pelvis and ribs They are predommant]> 
aestruch\e and may lead to vertebral collapse Irradiation usually 
auords marked symptomatic relief* Changes in the penpheral blood 
stream are not constant m Hodgkin's disease 
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Leukemia —The roentgenologic evidence of bone changes m leulce 
mia are variable and nonspecific There are signs of bone destruction 
etpansion of the marrow cavit), atrophy of the cortex, demineraliza 
bon, and new bone formation parallel to the shaft in several long 
bones Sternal puncture may be required for diagnosis Destrucbve 
bone changes are rarely seen in leukemia in only perhaps 4 per cent 
of the cases The lesions may produce bone pain which draws atlen 
bon to them The leukemic bone changes are more common and also 
more \ancd in children than they are in adults** 

C/iloroma — Chloroma or chloroleukemia'* is a rare disease which is 
a variant of myelogenous leukemia with formabon of green tumors 
It was called chloroma by King in 1853 ** who described the greenish 
tumors of the skoill and orbital regions, usually m children, with a 
rapid dow-nhiU course *' It may also occur in adults 

Oatcoid Osteoma —This is a benign bone lesion of unknown 
ebology, producing pain and at limes swelling which is found soh 
tanly in bones of the skuif, spine and extremities *“ It is characterized 
by a small, round or oval area of rarefaction of bone, with condensa 
bon in the center, and the ad)acent bone is scleiosed usually to a great 
depth and extent, making sclerosis r ** ' 

typical part of the lesion (Fig 27S) 

Echinococcus of Donc>— Tliese 

polycystic without productive reaction*® The surrounding bone is 
thinned and expanded The intradermal test is valuable m the diag 
nosis The echinococcus disease forms hydaUd cysts which may be 
in the bone Human beings contract this disease from dogs Most 
echinococcus infections m man are found in the liver, and the bones 
are very rarely invaded In (he bone lesions many cysts are formed 
The fluid should be examined for scolices, or hooUets which may or 
may not be present The cyst walls show concentnc nng formabon 
which IS a characterisbc of osseous hydatid cyst The complement 
fixabon test and the Casom or skin sensitivity reacbon are valuable 

strvnuRY 

Many are the factors which must be taken into account in the diag 
nosis of cysbc lesions of bone In the history of the case the knowledge 
of antecedent infection or injury is important as these may suggest 
osteomyehbs Also in many bone tumors there is an antecedent his 
torv of injury In some of the rarer conditions such as Gaucher’s 
disease, the family history is of value It is pertinent to know if the 
has had a systemic reaction which is frequently present in 
1 1 « _ jjjg symptom of severe night 
im of malignant disease from 


, • , ,„^i,nTi ii iJ I o discover if other parts and 

other bonL have been infected Is the lesion single or mulUple? After 
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metastasis has been found further eTamination may disclose the pn 
maiy lesion in the breast, prostate or thyroid, or a pyelogram may 
disclose a hypernephroma The CTamination of the lymph nodes of 
the liver and of the spleen is heljrful m the IjTnphoblastoma and leuke 
mia groups as well as in syphilis md hydatid disease Kyphos found 
on exammation may lead to a diagnosis of metastatic malignancy, 
multiple myeloma Hodgkin s disease or hyperparathyroidism 
If additional lesions are suspected other bones should be examined 
roeritgenographically I feel confident that in some future day routine 
roentgenograms of the entire skeleton will be taken probably on 
miniature film just ns chest roentgenograms are common practice 
today in large groups of patients If metastatic malignancy is sus 
pected it is especially important to make roentgenograms of the chest 
for evidence of pulmonary metastases 
In urinalysis it is important to look for Bence Jones proteins to aid 
m the diagnosis of multiple myeloma and also a Sulkowilch test should 
be done to help determine the negative calcium balance when hyper 
parathyroidism is suspected 

Regarding the blood the serum calcium (the normal being 7 to 
10 rag per cent) is elevated in a number of these conditions particu 
larlv m hyperparathyroidism 

The serum phosphorus is altered in certain cystic conditions the 
Ponnal m adults being from 3 to 4 mg per cent and in children 5 
to 55 mg per cent The phosphoms is notably low m hyperpara 
thyroidism The alkali serum phosphatase the noimal of which ip 
■adults IS from 2 0 to 9 0 Bodansk-y units is characteristically raised in 
lesions in which ossification is taking place most dramatically so in 
polyostotic Paget s disease The serum acid phosphatase of which the 
normal is 0 to 1 2 units is esnecia11> saluable in the diagnosis of 
prostatic metastases in which this aad phosphatase is elevated For 
eaamole in osteitis fibrosa and in carcinoma of prostatic metastases 
the alkali phosphatase is elca ated whereas the acid serum phosphatase 
is elevated in carcinoma of the prostate avith metastases only 
Intradermal tests are aalinhlc m conditions such as hiberculosi* 
ond of course it is hardly necessary to mention the importance of 
the blood and if necessary the spinal fluid findings in s>philis 
A final aid in the differentia! diacnosis of cj’slic lesion of bone is 
the response of these lesions to radiotherapy which the patients mas 
have had prevaousl> Warren** divides the radiosensilivaly of Pimors 
into three groups In the first radiosensitive group are the Ivmphoma 
chronic leukemia and Evvnng s tumor of bone in the second or radio- 
responsiv e group are man> soft tissue tumors and in the third radio- 
resistant group is the nstcoccnic sarcoma 
In conclusion the chief diagnostic features of these various cystic 
l)one lesions have been desenhed because a definite diagnosis is of 
paramount importance before acemate treatment can be instituted 
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smus reaction during neck surgery 
June 527 

auda equma tumors June 548 
ecostomy indications in colomc ob- 
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streptomycin in April 373 
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lecystectomy m. Apnl, 39o 


Choledocholithotomy spontaneous rup 
lure of common bile duel following 
ApHl 381 

O chroma June 743 

Cl ondrosarcoma June 743 

deft Iip congenital surgical coneebon, 

Apnl 417 

Colitis ulcerative nonspecific oeatnz 
ing regional, June 654 
Colon carcinoma, prognosis June 670 
endometriosis June 635 
leiomyosarcoma June 658 
obstructions analysis of 184 cases 
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polyps gross intestinal hemorrhage 
due to April 445 
significance June 675 
right intussuscepting submucous L 
poma of Apnl 361 
sigmoid volvulus of Feb 70 
Colostomy transverse technic Feo 
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Common duet obstruchoo by panae 
abc cyst Apnl 412 
spontaneous rupture following 
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stone m suppurative choLuigibs 
due to Feb 23 23 
stricture suppurabve cholangitis 
due to Feb 23 31 
Cryptorchidism mabgnant disease in 
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Cyst Balers Feb 164 
Cysiadeooma of ovary June 683 
Cystectomy total for carcinoma of 
bladder June 700 
lecluuc June 706 
unnary diversion methods June 
702 

Cysbc disease of bowel, June 651 
duct anomaly of rare Apnl 389 
l^rgroma of neck June 498 
les ons of bone differential diagnosis 
June 737 

Cysts branchial June 491 
dermoid of ovary June 685 
of bone June 740 
mulbple June 740 
of esophagus June 587 
of mediasbnum congenital, June 
506 

of neck June 496 
of pancreas management factors in 
fluencing Apnl 411 
of paratbyro d glands June 477 
thyio^ossal, June 488 
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Dehydration in surgery, Feb , 219 
Diaphyseal tuberculosis, June, 748 
Dermoid cyst of mediastinum, June, 
596 

of o\ary, June, 685 

Diserbculum. esophageal, surgery for, 
anesthesia in, June, 520 
Meckel s, gross intestinal hemonhage 
due to, April, 443 

Drainage, suction, fluid requirements 
in, Feb , 225 

Duodenal ulcer, Billroth II operabon, 
bleeding as late sequel, April, 
241 

bleeding m child, April, 446 
gastne ulcer and, are they different 
diseases’ April, 265 
Duodenum, atresia, congenital Feb 
76 


Eucnococcus of bone, /unc, 750 I 
Elbow, fractures, witli special reference I 
to head of radius and olecranon, Feb , 
213 I 

Electrolytes and svater balance in surgi I 
cal pabenb, Feb , 220 
Endometriosis of colon, June, 655 
Endollielioma of bone, June, 745 
Eosmophihc granuloiria of bone, June, 
74S 

Esophageal diserbculutn surgeo for, 
anesthesia in, June, 520 
hiatus hernia, transabdominal repair, 
Feb, 109 

Ejophagoscop) . anestliesia for, June. 
521 

in carcinoma of esophagus, June, 584 
Esophagus, atresia, congenital Feb . 73 
carcinoma, diagnosis, June, 582 
resection in, June, 5S8 
malignant disease, diagnosis, lune, 
5S2 

tumors of, pnmary, June, 5S7 
Ewing’s sarcoma, June. 745 
Exophthalmos, surgery in, anestbebc 
considerabons, June, 528 


Fibroblastoma, penneunal, June, 556 
Fibroma of esophagus, June, 587 
Fistula gastrojejunocohe, April, 315 
Fluid requirements m cases of suebon 
drainage, Feb, 225 
of surgical pabent, estimabon, 
Feb, 217 

Fractures, nonunion in, Feb , 209 

gallbladder function and, Feb, 
209 

of elbow, with special reference to 
head of radius and olecranon, 
Feb, 2J3 


CALLBCjiDbEli funebon and nonunion in 
fractures, Feb, 209 
Gangrene, localized vasospasm in, sym 
pathectomy for, Feb . 145 
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for diiodena] ulcer, bleeding as 
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for duodenal ulcer, gastrojejunal 
ulcer following supradophrag 
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total June, 621 

indicabons June, 621 
technic, June, 627 
Casinc See also Stomcch 
acidity, significance, in surgical ther 
apy of pepbe ulcer, ApnJ, 255 
Gastrocnemio'scmunembracosus "bui* 
sa," Feb, 164 

Gasuointesbnal surgery, symposium on, 
Apnh 231 

tract, motor acbvity, following jejun 
ostomy, April, 545 

Gastrojejunal ulcer following subtotal 
gastrectom> for duodenal ulcer, su* 
pradiaphragmabc vagotomy in. Apnl, 
249 

Gastrojejunocohe fistub, Apnl, 315 
Gaucher’s disease, June, 747 
Ciant-cell tumors of bone, June, 744 
Goiter, lingual, June, 488 
intralhoracic. June, 497 
Granuloma, oonophilic, of bone, June, 
748 


Face, hemangiomas, large, in chtldren, 
surgical treatment. Apnl, 431 
Facial nerve injury in parobd surgery, 
lone. SOS 

Fetal asphyxia, Ajml, 45S 
resusmtahon, Apnl, 460 
wastage, preveobon, Apnl, 453 


IIemancioxla of face, large, m children, 
surgical treatment, Ap^, 431 
Hematoma, nonpulsatmg, large, Feb , 

llemolybc jaundice, splenectomy for, 
lane, 617 
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Hemonhase as Jate segup] of perforated 
peptic tJcer, Feb , 98 
of subtotal gastrectomy of Bill' 
roth II type for duodenal 
ulcer, April, !241 

intestinal, gross, in infants and did* 
dren, Apnl, 443 

nasal, m endotracheal anesthesia, 
June, 524 

Hepatitis, biliary secondary, Feb, 43 
intrahepalic biLary obstruction In, 
Feb, 43 

purulent, Feb , 45 

Ilemu, hiatus, esophageal, transab* 
dominal repair, Feb , 109 
inguinal, in childhood. Apnl, 447 
strangulated, Feb , 87 
Herpes progenifaLs, June, 715 
Hiatus hernia, esophageal, transabdoml 
nal repair, Feb, 109 
Hodgkin's disease of neck, June, 498 
bone changes in, June, 749 
Humerus, malignant tumors, primary, 
treatment, June, 717 
Hygroma, cystic, of neck, June. 498 
Hyperparathyroidism, diagnosis, June, 
462 

mulbple bone cysts w. June, 741 
treatment, June, 483 i 

Hypertension, sympathectomy in. Feb , I 
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Interne, small, early postoperative mo- 
tor response to jejunal feedings, 
Apnl, 345 

obstruction, analysis of 168 cases, 
Feb . 51 

tumors of, June, 644 
Intrathoracic goiter, June, 497 
Intiissusceptmg submucous hpoma of 
nght colon, April, 861 
Intussusception, acute, in infants and 
children, analysis of 95 eases m 
Cock C^nty Children’s HospitaX 
Feb. 3 

ileocohe, nontumld, in adult, Apru, 
355 


jAtrsOTCi^ hemolybe, splenectomy frir, 
7unc, 617 

surgical, management, laboratory di- 
agnosis and Its pitfalls in, Feb, 37 
Jejunal feedings, early postoperabve 
motor response of small intestine to. 
Apnl, 045 

Jejunostomy, motor acdvity of gastro- 
tnlesbnal tract following, ApnJ, 345 

Knce. aithrotomy of both ehambert. 
for dependent drainage, Feb, 17S 
bndmarks. Feb, 161 
loose bodies, osteocartilaginous, Feb, 


Itzma, regional, operation for, prosunal 
extension and progression following 
Apnl, 333 

Ileocolic mtussuscepbon, nontumid, m 
adult, Apnl, 355 
Ileum, atresia, congenital Feb , 78 
terminal, duplicabon of, gross intes- 
bnal hemojihage doe to Apnl, 
444 

Imperforate anus, Feb, 82 
Inguinal hernia in childhood, Apnl, 447 
Injuries, birth, Apnl, 4S8 

Interscapulothoracic amputabon m 

malignant fuinors of humerus, Jun^ 
717 

Intestinal hemorrhage, 

and children, April. 443 
obstruchon analysis of 352 cases, 
Feb , 51 

in newborn, Feb , 73 
Intesune large, lesions of. unusual 

Feb, 62 
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popbteal outpouching of inner com- 
partmeot, Feb, IW 
posterior approach to, Feb , 157 

Labor, management, in pulmonary tu 
berculosis, Apnl, 463 
premature onset, April, 456 
Laboratl^ diagnosis and its pitfahs m 
the management of surgical jaundice 
Feb 37 

Laryngoscopy, anesthesia for June, 531 
Larynx, surgery of, anesthesia for, June, 
521 

Leiomyosarcoma of colon, June, 6S6 
Leukemia bone changes in, June, 750 
Leukoplakia of penis, June, 715 
Levin tube, use, fluid requirements in. 
Feb , 225 

Ligation ot mtemal carobd artery, 
anesthesia for, June, 524 
I . mg ual goiter, June, 486 
Lip, cleft, congenital, surgical correc- 
tion, April, 417 
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Lipoma, retroperitoneal, June, 659 
submucous, intussusceptmg, o£ ngbt 
colon, Apn!, 361 

Lher biopsy in surgical javoidice, Feb , 

41 

functional tests, in surgical jaundice, 
Feb, 39, 40 

Loose bodies, osteocartilaginous, in 
knee, Feb, 169 
Lung, caranoma, June, 592 
tumors, diagnosis and treatment, 
June, 592 

Lymphogranuloma venereum, June, 657 
Lymphosarcoma, bone changes In, 
June, 749 

of cecum, June, 653 

Mvucnant bone tumors of humerus, 
treatment, June, 717 
preoperative management, June, 
729 

degenerahon of chronic benign gas- 
trie ulcer, Apnl, 289 
disease m undeseended testis, June, 
709 

tumors of bronchus and esophagus, 
diagnosis, June, S82 
of nasophamyx, Jane, 577 
'tecVcls diveibcuhim, gross mtesbnal 
hemorrhage duo to, Apnl, 443 
Mediastinum, tumors, benign, June, S96 
Mesenteric tumors, June, 6C6 
klucocele of appendix, Apnl, 337 
Mucosal polyps of colon and rectum, 
significance, June, 875 
Mjeloma, multiple, June, 746 
Myxoglobulosis of appendix, April, 337 

Masal hemorrhage in endotracheal 
anesthesia, June, 524 
Nasopharynx, malignant growths, June, 
577 

Neck, abscesses, deep, June, 497 
cysts June, 49G 

surgery of, anesthesia for, manage* 
ment, June, 517 
tumors, June. 4S6 
multiple, June, 496 
Neonatal deaths, prevention, April, 458, 
45S 

Nephrostomy with total cystectomy, 
June, 703 

Serve grafts, transpUntation of, Frb, 
121 

sheath tumot, nonpalisaded, June, 557 
paUsaded, June, 556 


Nerves, penpheral, end to-end suture, 
techmc, Feb , 123 
repair of, methods, Feb, 117, 119 
surgical indications, Feb , 117 
tumors, June, 554 

Keutalgia, trigeminal, relief in aged 
and feeble, Feb , 129 
Neunlcmmona, June, 556 
Neunnoma, palisaded, June, 556 
Neurofibroma, June, 555 
of mediastinum, June, 596 
of neck, June, 495 
Neurogenic sarcoma, June, 557 
Neuroma, June, 555 
Neurotomy, retrogassenan, m aged and 
feeble, Feb, 129 

Neurotropema, idiopathic, splenectomy 
for. June, 618 

Newborn, mtestmal obstruction in, 
Feb , 73 

Niemann-Fvck's disease, June, 747 
Nonunion lo fractures, Feb, 209 

gallbladder functson and, Feb , 209 

Olucr’s disease, June, 741 
Orr treatment of chronic arthritis, Feb , 
208 

Osteitis deformans, June, 741 
Osteocaitalagincus loose bodies in knee. 
Feb, 169 


chrome, Feb, 100 

adequate excision of involved area, 
Feb, 198 

chemotherapy, Feb. 206 
obliteration of defect and/or do* 
sure of wxiund, Feb , 199 
Orr treatment, Feb , 193 
etiology, Feb , 183 
hematogenous, acute, Feb. 192 
maximum points of tenderness in 
Feb, 190 

pathology, Feb , 183 
treatment, Feb, 192 
Ovary, carcinoma. June, 631 
eysladenoma. June, 683 
dermoid cysts, June, 6SS 

Pacrs disease of bone, June, 741 
of petus, June, 715 
PanCTras. adenoma, islet cell, w4th 
hypoglycemia, Apnl, 402 
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Pancreas carcinoma suppurative d o- 
langitis due to Feb 23 30 35 
cysts management factors influenc 
ing April 411 

head carcinoma of April 401 

palliative operations anastomosis 
of duct of Uusung in Jurte 


radical operations on April 401 
Pancreatitis chron c Apnl 415 
Pancrcatohthiasis April 403 
Panhemalocytopen a splenic splencc 
tomy for June 618 619 
Paratl yroid gbnds normal and abnor 
mal positions 7une 477 
tumors June 477 

Parotid gland area tumors of June 501 
Ped atnc surgery symposium on j4prif 
417 

Feiucillm in acute hematogenous osleo- 
m>elitis Feb 193 
m chron c osteomyelitis Feb 207 
Penis c&ranoma June 714 
lesions June 714 

Pepbe ulcer as physchosomatic disease 
Apnl 809 

perforated surgical se<iuelae fol 
lowing recovery from Feb 93 
technic of repair Feb 100 101 
reperforat on of Feb 97 106 
surgical therapy s gn Gcance of 
gastric ac d ^ in April 25> 
Perforation of peptic ulcer surgical 
sequelae following recovery from 
Feb 93 

Peripheral nerves repair of Feb 117 
tumors 7one 5a4 

vascular duease sympathectomy in 
Feb 139 

Pentoncal cavity aspiration of Feb 
103 

Pharyna surgery of anesthesia for 
June 521 

Pheoehroinocyfoma clinical problem of 

June 60o 

Pituitary tumor June 530 
Placenta premature separation April 
456 


irevia Apnl 457 

.omyebus antenor ■^ospasm of 

lympathectomy for , 

L of colon, g.0!. “'““S; 
rhage due to April 445 

significance 

of esophagus June obi 

3,ec!m 


Pi plitcal outpouching of inner compart 
n cnt of knee Feb^ 164 
Portal vein obstruct on, by pancreatic 
cyst Apnl 412 

Pcstenor approach to knee Feb 157 
Pregnancy intrautenae and extraule 
nnc combined Apnl 467 
tuberculosis complicating manage 
n ent Apnl 461 

Premvturty causes and iheur preven 
t on April 4o6 

Psychosomatic aspects of pephe ulcer 
AirJ 309 

Purpura thrombocytopenic splenec- 
tomy for June 6IS 
Pylonc obstruction as late sequel of per 
forated peptic ulcer Feb 96 

Qoeviuts erythroplasia of perns June 
715 

RaMcUi June 503 
Daynauds d sease sympathectomy m 
Feb 140 

Rectos gmo d carcinoma prognosis 
June 670 

Rectum carcinoma basal cell June 
65$ 

prognos s June 670 
Inver malformations obstruction in 
newborn due to Feb 81 
polyps significance June 67a 
Resuscitation fetal Apnl 460 
Retrogassenan neurotomy tn aged and 
feeble Feb 129 

Retroperitoneal bpoma June 659 
Rl factor in obstetrics Apnl 4o7 
Roentgen d agnosis of malignant dis 
ease of bronchus and esophagus 
June 582 

d fferentiation of beiugn and mahg 
nant ulcers Apnl 273 
treatment of carcinoma of thyroid 
June 566 

Sauvakv gland tumors of June 501 
Salmonella typhi munum cholangitis 
streptomycin m April 373 
Salt requirement of surgical patient, 
estimation Feb 217 
Sarcoma Ewings June 745 
neurogenic June 557 
of mesentery June 667 
of uterus June 691 
osteogenic June 742 
Scjiannoma June 556 
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Schuller Christian’s disease, June, 747 
Sigmoid colon, volvulus of, Feb , 70 
Sinuses, branchial, June, 491 
thyroglossal, June, 488 
Spleen, diseases, indications for splenec 
toniy in, June, 616 

Spinal cord, tumors, cstrameduUary, 
June. 536 

Splenectomy, mdications for, June, 616 
Splenomegaly, congestive, splenectomy, 
for, June, 619 

Stillbirths, causes and their pre\ention, 
Apnl, 453 

Stomach, carcinoma, gastrectomy lor, 
total, June. 821 
operability rate, June, 631 
ulcer eoetisfing with, April, 299 
surgery, anesthesia for, April, 261 
premcdication, April, 261 
ulcer, benign and malignant, roent* 
gen differentiation. Apnl, 273 
cancer coexisting with, April, 299 
chronic, mahgnant degeneration 
Apnl. 289 

uncomplicated, medical versus 
surgical treatment, Apnl, 293 
duodenal ulcer and, are they dif 
fetent diseases? April, 205 ' 

high, rational approach to, Apnl, 
231 

Stone See Calcului 
Streptom>cin m Salmonella ty'phi mu 
num cholangitis, Apnl, 3T3 
SubmaxiIIary gland area tumors of. 
June, 501 

Submucous Lpoma, intussuscepCing, of 
right colon, Apnl, 361 
Suction drainage fluid requirements in 
cases of. Feb , 225 

Sulfidiame in acute hematogenous 
osteom>ehfu, Feb 193 
Sulfonamides intraperitoneal me, Feb , 
103 

Surger}, clinical advances in sym 
posmm on Feb 1 

Surgical patient, water and salt require- 
ment estimation, Feb , 217 | 

Sympathectomy in hypertension Feb. 
147 

In peripheral x-ascular disease Fel» 
139 

Sypliilu of hone, June, 747 

Ttn-vrosis of mediastinum, June 596 
Testis, iindeseended malignant disease 
in, June, 7CO 


Thoracotomy, exploratory, in carcinoma 
of bronchus and esophagus, June, 5S6 
TbnxnboanguUs obliterans, sympathec- 
tomy for, Feb , 145 
Thrombocytopenic purpura, splenec- 
tomy for, June, 618 
Thymoma, June, 573 
mabgciant, June, 573 
Thymus in infancy, June, 574 
tumors of, June, 569 
Tliyioglossal cysts and sinuses, June, 
488 

Thyroid gland, carcinoma, June, 561 
surgery of, anesthesia for, June, 
510 

tissue, idiertant, lateral, June, 493, 
49S 

Tomography In carcinoma of bronchus, 
June. 586 

Tonsill^omy, anesthesia for, June, 521 
Traclieolomy, anesthesia for, Juno, 525, 
526 

Transabdominal repair of esophageal 
hiatus hernia, Feb , 109 
Trigeminal neuralgia, relief In oged 
and feeble, Feb , 129 
, ruberculosis, diaphyseal, June, 748 
pulmonary, pregnancy complicating 
management. April, 461 
Tulierculous adenitis, cerxical, June, 
400 

Tumors of adrenal gland, sympallieiic, 
June, C0> 
of bone. June, 742 

malignant, preoperative manage- 
ment Juno. 729 

of bronchus and esophagus^ mahg* 
nant, diagnosis, June. 582 
of carotid body, Juno, 491 
of cauda equina, June, 548 
of esophagus, pnmory, Juno, 587 
of humerus, malignant, primary treat- 
ment. June. 717 

of lung, diagnosis and treatment, 
/one, 592 

of mediastinum, benign, June, 590 
of mesentery, June, '666 
of nasopharynx, malgnant, June. 577 
of neck, June, 4S6 
muluple, June. 496 
of piralIi)Toid, June. 477 
of penis. June, 714 
<4 penpberal nerves. June, 55J 
pituitao gland. June. 530 
« small intesune, June. (M4 



CUXnJlATIVE INDEX 


762 

Tumors of sp nal cord extrameduUafy 
lune 536 

of submaxillaiy and paroUd gland 
area June 601 
of 1} >Tnus June 569 
sympos um on June 4T7 

Ulcer duodenal D llroth II opeiat on 
bleed ng as late sequel April 
241 

Weed ng in cVi Id April 440 ' 

gaslr e and duodenal ulcer are tl ey | 
different diseases? April 265 | 

ben gn and mabgnant, roentgen 
d fferenbal on April ff'O 
cancer coexist ng wlh Aprs! 299 
c) ron e malignant degeoerabon 
Apn ! 2S9 

UQCompl caled medical versus 
suig e^l treatment Apnf 29S 
b gt rational approach to April 
231 

gastro]ejunal. following subtotal gas 
trectomy for duodenal ulcer supra 
d aphragmat c vagotomy d April 
049 

pept c See fept e ulcer 
Ulcerat ons ebron c vasospasm of sym 
pathectomy for Feb 145 
Ureteros gmo doslomy with total cys 
tecton y June 703 

Ureterostomy cutaneous with total cys 
lectomy June 70o 

Ur nary d vers oa a total cystectomy 
June 700 


Uterus carcinoma June 696 
sarcoma June 691 

Vacoto'Iv suprad aphragmahe lagas 

trojciunal ulceration following sub- 
total gastrectomy for duodenal ulcer 
April 249 

Vascular d sense penpberal sympa 
tfectomy fn Feb 139 
\asospasm in anterior poliomyelitis 
sympat! ectomy for Feb 144 
a el ron c ulceratious or localized 
gangrene sympathectomy for 
Feb 145 

Virchows glands June 496 
Vocal cord paralysis W ihyro d surgery 
June 52o 
Vot Tjlus Feb 85 
I f gmo d Feb 70 
' Von Reckl nghausens disease neuro- 
fibroroatous changes June 558 

Wangensteen test for determiMg 
pos bon of bbnd rectal pouch Feb 
62 83 

Warts venereal of penis June 714 
Water requ rement of surgical paOent, 
est mation Feb 217 
VVtfsungs duct anastomoss 

bve operations for cancer of bead a 
pancreas June 636 


Xanthomatosu June 747 
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CARCINOMA OF THE UTERUS 
James C Masson 

While the lives of more women who have carcinoma of the uterus 
are being saved at present than formerly, the fact remains that the 
number of deaths from uterine cancer is increasing In 1942 there were 
16893 deaths in the United States due to cancer of the uterus accord 
mg to official vital statistics * 

At the Clinic one case of carcinoma of the body of the uterus is 
encountered for every 2 4 cases of carcinoma of the cervix 

ETIOLOGY 

The etiology of carcinoma is shll unknown and, until it is recog 
nized, there is little hope of much change in the present day gloomy 
prognosis Familial tendency, or at least an increased suscephbibty to 
the disease in some families has long been recognized Chrome imta 
tion from various agents has been accepted as a predisposmg cause 
Frequent child bearing has been suggested as a predisposing cause in 
some cases but it is a fact that many spinsters and barren married 
women die of the disease 

DUG^OSlS 

The only hope for cure lies m early diagnosis and early institution of 
modem methods of treatment Positive diagnosis can be made only 
from microscopic examination of tissue and for that reason, I think 
one of the most importint considerations m a modem program of 
medical education should be to influence more >’oung men to become 
competent pathologists Furthermore, all medical men should be ever 
on the lookout for s>Tnptoms suggesbse of malignancy and impress 
their patients uitli the necessit> of earl>, thorough examination at the 
least suspicion of any change in the menstrual lustory or in the char 
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Tumors of spinal cord, extramedulLuy, 
June, 526 

of submaxiHary and parobd gland 
area, June, SOI 
of thymus, June, 56^ 
s>'mpo5ium on, June, 477 

Ulceh, duodenal, Dillroth If operation, 
bleeding as bte sefjuel, Apni, 
241 

bleeding. In child, April, 410 
gastnc, and duodenal ulcer, are they 
different diseases?, AprtJ, 205 
benign and malgnant, roentgen 
differcnbalion, April, 273 
cancer coexisting with April. 200 
chroruc, mabgnant degeneratioii, 
Apnf. 2a0 

uncomplicated, medical versus 
surgical treatment. April. 295 
high, rational approach to, Apnf. 
231 

Sastroieiunal. follovnng subtotal gas 
(rectoiny for duodenal ufeer, supra- 
diaphragmatic vagotomy in, Apnf, 
249 

peptic See Peptic ulcer 
Ulcerations, chronic, vasospasm of, sym- 
pathectomy for. Feb, 145 
UreterosigmoiJostomy with total cys 
lectomy, June, 703 

Ureterostomy, cutaneous, with total cys- 
tectomy. June, 702 

Unnaty diversion in total cystectomy, 
June. 702 


Uterus, carcinoma, June, 693 
sarcoma, June, 691 

VACOTOStT, supradiaphragmatic, in gas- 
tra)c)unal ulceration following sub- 
total gastrectomy for duodenal ulcer, 
April, 249 

Vascular disease, penpheral, sympa 
tliectomy in. Feb, 139 

Vasospasm in antenor poliomyelitis, 
sympatbectomy for, Feb, 144 
in chronic ulceratious or localized 
gangrene, sympathectomy for, 
Feb . 143 

V'irchow’s glands, June, 496 

\ocal cord paralysis in thyroid surgery, 
June, 525 

Volvulus, Feb , 85 
sigmoid, Feb , 70 

4’on Heckhnghausen’s disease, neiiro- 
fibromalous dianges, June, 556 

\VA^f£^^xEN test for determining 
position of blind rectal pouch, feo. 
83 S3 

Warts, venereal, of perns, June, 714 

Ualer requirement of surgical pabee^ 
estimation ret,217 

Mirsungs duct, anastomosis, In palli^ 
live operations for cancer of head of 
pancreas, June, 636 

Xahtuosutosis, June, 747 






THE SURGICAL CLINICS 

<ir 

NORTH AMERICA 


5IA\0 CLINIC NU5IBER 


SYMPOSIUM OiV GYiYECOLOG'i 


CARCINOMA OF THE UTERUS 
James C Masson 

While the lives of more women who have caicmonn of the uterus 
are being sa\ed at present than lonnerly, the fact remains that the 
number of deaths from uterme cancer is increasing In 1942 there were 
18 393 deaths m the United States due to cancer of the uterus accord 
mg to official Mtal statistics * 

At the Clinic one case of carcinoma of the bod> of the uterus is 
encountered for e%ery 2 4 cases of carcinoma of the cervix 

ETIOLOGY 

The etiology of carcmoma is sbll unkno'vn and, until it is recog 
nized, there is little hope of much change in the present day gloomv 
prognosis Familial tendenc>, or at least an increased susceptibility to 
the disease m some families, has long been recognued Chronic imta 
tion from various agents has been accepted as a predisposing cause 
Frequent child beaiing has been suggested as a predisposing cause in 
some cases, but it is a fact that many spinsters and barren mamed 
wumen die of the disease 

DIAGNOSIS 

The only hope for cure hes in earl) diagnosis and early institution of 
modem methods of treatment. Positi\e Argnosis can be made onh 
from microscopic examinahon of tissue and for that reason, I think 
01 ^ of the most important considerations in a modem program of 
medical education should be to inHuence more j-oung men to become 
competent pathologists Furtheimote, all medical men should be ever 
TO the lookout for symptoms suggeshve of malignanoj and impress 
their patients vnth the necessit) of early, thorough exammalion at the 
east suspicion of any diange m the menstrual lustory or m the char 
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acter of the vaginal secretion In recent years a great deal has been 
clone to educate the laity as to the importance of early diagnosis and 
the necessity not only for visual CTamination of the cervw but also, in 
all suspicious cases, for removal of tissue for microscopic examination 
Most patients now expect and appreciate a complete examination by 
tbeir physician 

With modem methods of treatment, early recognition of a card 
nomatous growth is most important A large majority of cases in which 
there is survival for five years or more after treatment are those in 
which the growth w^s simply a local condition If treatment is not in 
stiluled when the condition is still confined to the uterus but is delayed 


TABLE I 

Mauo'ca.nt Lesions of me Cervuc Dismiistmov by Gride of Maucnanct 
(Broders) ano by Type of TREAiNiEvr 1910 1911 


Grade 

Total 

Treated 

Sur^icall)* 

Treated 

Nonsurgicallyf 


Number 

Per Cent 

Number 

Per Cent 

Number 

Per Cent 



25 

38 

65 

33 

18 

2 

All 

118 

106 

190 

308 

13 7 


1321 

4T2 

2 >6 

48 0 

1063 

47 8 


991 

35 5 

1S9 

28 5 

835 

37 2 

Total 

2 800 

100 0 

SoT 

100 0 

2 243 

100 0 

Not atsted 

1182 


427 


735 


Total 

3 962 


98t 


2 978 



• Operation with or without radwlherapy 
f Badiotherapy alone 


until the disease has spread to adjacent organs or has been earned by 
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from normal cell structure and arrangement, are classed “grade 1 " 
From 1910 to 1944 inclusive, 1 694 cases of carcinoma of the uterine 
body and 3 962 cases of carcinoma of the uterine cervix were encoun 
tered at the Clinic, distributions as to grade of malignancy and as to 
type of treatment are shown in tables 1 and 2 
What was said in a previous paper** is still true “Many pathologists 
do not place much value on the grading of malignant tissue and 
contend that sections from different parts of a single growth %vill sug- 
gest different degrees of malignancy It has been said that tissue taken 
at different times may show various percentages of differenhation of 
the cells There is no doubt that changes do take place and various 


TABLE 2 

Maucnant Lesions of the Body of the Uterus Distribution by Grass op 
Malignancy (Bbooers) and by Typp op Treatuent 1910-191* 


Grade 

Total 

Treated 

Surgically* 

Treated 

Nocsurgicallyt 


Number 

Per Cent 

Number 

Per Cent 

Number 

Per Gent 


337 

3*2 

314 

358 

1 23 

215 


378 

38 4 

349 

39 7 

29 

271 

BS 

129 

131 

102 

11 6 

27 

23 2 

4 1 

Ul 

14 3 1 

113 

129 

28 

26 2 

Total 

985 

100 0 

878 

100 0 

107 

100 0 

Not stated 

709 


544 


163 


Total 

169* 


1422 


272 



1 without radiolberspy 
I itadiotherepy ooly 


factors like infection, degeneration and so forth influence tlie micro 
scopic picture After trial in a very large senes of cases, houeter, we 
are satisfied that llie method IS of real prognostic value and we rely on 
It a greal deal There is no doubt that the training and personal equa 
ate nwwl vroportTul in eNa\ua\iTig the method ** 
^le classification of Schmitz, which takes into account the amount 
of local invoUcment, has been accepted bj many g>’necologi$ls, it is 
a useful, but hj no means accurate, method of tabulating cases Ac- 
cording to this classification apparently earl} lesions are grouped in 
s age 1, stages 2 and 3 include more advanced lesions and stage 4 
represents the most advanced, hopeless lesions The phjTician, how 
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ever, must not be nusled by fixation of the uterus or infiltration into 
the broad ligaments, as this may be a result of coexisting inflammatory 
disease or endometriosis and as malignant tissue in the vaginal vault 
can be removed satisfactorily along with the uterus On the other 
hand, it is not at all uncommon at the time of operation performed 
for removal of a small (stage 1) cervical lesion to find extension into 
the broad ligaments and involvement of the lymph nodes in the ob 
turafor space without any suggestion of utenne fixation on bimanual 
examination 

PR0C^05IS 

Tlie extent of the local growth is no doubt of great importance from 
a prognostic standpoint and as an indication for treatment, but it 
docs not represent as good a guide to the ultimate outcome as does 


TABLE 3 

Lesions or tue Ceavu Five Yevr SimvivAL iUres bt Gbaob or 
AUucyAscr (Bbomm) and b» frpe or Tbbatment 



the histologic appearance^of the predinninant cells Expenence has 


paper, means b’eatmeot with roentgen rays or radium or both) For 
tumors which are resistant to radiotherapy radical surgical removal 


maiitmant tumors and. “cept at a very early stage, are difficult to 

me by wTScal meagre, alone 
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\Vhile 41 7 per cent of traced patients who had had malignant 
lesions of the cervix (all grades) were cured by surgical removal with 
or without radiotherapy, only 29 4 per cent were cured by radiotherapy 
alone (table 3) In cases m which the lesion was primary in the body 
of the uterus, 68 7 per cent of traced pabents were ahve and well five 
>ears or more after surgical removal of the lesion but only 213 per 
cent of traced patients survived five years when only radiotherapy had 
been used (table 4) 


with roentgen rays or radium alone was considered inoperable and 
TABLE 4 

MtucNANT Lesions op ■tiip Body op ttie Utehos Fi\-e Yeah Subyival Batfs 
BY Grade op Maiicnancy (Brodebs) and by Type or Treatment 



only palliation was attempted It must be kept in mind, m eialuating 
statistics such as these that man) of the patients were treated before 
the value of roentgen ra)s and radium was tecogmied and when 
radical operations were attempted w the more advanced cases 
Mhile I have never made a practice of doing a Wertheim t)pe of 
hj-stercctom) for a malignant lesion of the utenne body, from the 

5l->V.cV . J A . ^ 


3 01 giaue 4 j grovvtti, it shows n marked lendenc) earl) to extend to 
the parametrium and to the l)mph nodes and it occun most frcquentl) 
m middle-aged women On the other hand, carcinoma of the utenne 
body IS almost alwajs adenocarcinoma, it occurs at a slightly greater 
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age than does carcinoma of the cervix and m more than two-tiurds 
of the cases it is a grade 1 or grade 2 lesion 

SVMPTO^IS 

The early symptoms of uterine carcinoma are much the same 
whether the growth is pnmary in the cervix or m the body of the 
uterus and are uniformly listed in most papers on the subject as (1) 
irregular saginal bleeding (2) foul watery discharge and (3) pain 
Unfortunately these are the S}mptoms of a well advanced lesion in 
most cases not the symptoms of a growth that is still operable Any 
one sign such as irregular spotting of blood behveen menstrual periods 
or after the menopause indicates the need for examinabon of tissue 
by a competent pathologist Unfortunately dunng the course of a 
general examination or at the time of an operation a %vell advanced 
malignant lesion frequently is found that had apparently given no 
symptoms which the patients medical adviser bad considered sug 
gestive of a malignant growth This is especially true of malignant 
growths of the uterine body but cases are encountered occasionally 
in which the lesion is well inside the cervical canal and the vaginal 
part of the cervix is not involved 

TREATMENT 

In any case in which carcinoma i$ susp^ted the important consid 
eration is to get the patient under treatment as soon as possible After 
a thorough medical check to determine whether the surgical nsk is 
good and after elBcient preoperative preparation an examination with 
the patient under anesthesia should be made and a specimen of tissue 
should be removed for examination the extent of involvement should 
be noted at this fame If the lesion is operable I thmk it is highly ad 
visable to proceed wth the major operation at once as I feel that to 
cut into a malignant groivth even to get a small specimen and then to 
delay the commencement of treatment for weeks or even several days 
reduces the prospect for cure 

In spite of attempts to educate the public and to tram physicians 
the fact remains that most of the early lesions seen at the CIuuc are 
those accidentally discovered dunng the course of a general examina 
tion 

In thinking of prophylactic treatment of first importance is the 
proper handhng of patients who have chronic utenne infection 
whether the infection is limited to the cervix or has extended to the 
endometrium The important consideration therefore is not only 
tflif i5tr<riSTaswt ihe ixawmalsr aiVa- iW- Awit 

ment of any cause of imtabon such as infection or stnchires that 
would prevent free drainage from the utenne cavity 

In treatment of caremoma of the uterus only three methods are 
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considered, (1) surgical removal, (2) radiotherapy or (3) a com- 
bination of the two Patients who have involvement of the body of 
the uterus and for whom the surgical nsk is good are usually treated 
by total abdominal hysterectomy plus removal of the tubes and 
ovaries, it is only when tlie disease has spread to other organs or 
when there is enlargement of regional lymph nodes tliat a more radical 
procedure, followed by treatment with roentgen rays, is considered 
The operative risk is no greater than that entailed in operation for 
benign conditions, it should not be more than 1 per cent at the greatest 
and the prospect for five year cures is about 68 7 per cent It is just 

possible, a' — -—•-i-i-- «v. r ttr -»t. _» c . — . 

performec 
or grade ^ 

be added to the operation In the treatment of patients for whom the 
surgical nsk is great and who have extensive involvement, intra- 
uterine use of radium, followed by tliree full courses of treatment 
with roentgen rays is advisable 

The treatment of epithelioma of the cervix is much more difficult 
than treatment of carcinoma of the body of the uterus To begin with 
the patients, as a rule, are relatively young and sbll continue to men- 
struate, with resultant periodic increase in blood supply and active 
lymphatic drainage At least 75 per cent of the lesions are epitheliomas 
of an active type (grade 3 or grade 4) 

Before radium was used m the treatment of malignant conditions, 
when surgery was the only recognized type of treatment, and before 
recognition of the value of preoperative preparation of chemotherapy, 
of transfusions, of fluids introduced directly into the venous system 
and •'f ~ * 1 ’ •• * • ' operation was 

jygjy Qf t2ie bene 
with radium and 

roentgen rays, the medical profession, with few exceptions, was satis 
bed to advise radiotherapy in all cases of epithelioma of the cervix 
It was not until a sufficient number of patients were treated and fol 
owed for at least five years that it was found that, while the local 
esion was apparently eradicated, all but about 25 per cent of the 
paUents died of carcinoma and many of those still living had urinary 
and fecal fistulas, roentgen ray bums of the skin, strictures in the 
Ureters and bowels and damaged, painful bladders 

n recent years many gynecologists have advised a Wertheim type 
0 hysterectomy^ either preceded ox folVavred by treatment, wth xoent 
irenr.1. r ^ 

of five 

- * <^om 

piitati^s have occurred In advanced cases Taussig s procedure is 
c Ihis procedure consists of as complete dissection of lymph nodes 
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age than does carcmonn of the cenix and in more than hvo thirds 
of the cases it is a grade 1 or grade 2 lesion 

syaiPTosis 

The early symptoms of utcnne carcinoma are much the same, 
svhcther the grouih is pnmary in the cerm or in the body of the 
uterus, and are uniformly listed in most papers on the subject as (1) 
irregular vaginal bleeding (2) foul watery discharge and (3) pam 
Unfortunately these arc the symptoms of a well advanced lesion in 
most cases, not the symptoms of a growth that u still operable Any 
one sign, such as irrcguMr spotting of Wood between menstrual periods 
or after flie menopause, indicates the need for examination of tissue 
by a competent pathologist Unfortunately, dunng the course of a 
general examination or at tlic time of an operation, a well advanced 
malignant lesion frequently is found that had apparently given no 
symptoms which the patients medical adviser had considered sug 
gcstive of a malignant growth This Is especially true of mahgnant 
growths of the uterine body, but cases are encountered occasionally 
in which the lesion is well inside the cervical canal and the vaginal 
part of the cervix is not Involved 

TltEA'niENT 

In any case m which carcinoma is suspected the important consid 
eration is to get the patient under treatment as soon as possible After 
a thorough medical check to determine whether the surgical nsk is 

• . • • 1 


delay the commencement of treatment for weeks or even several days 
reduces the prospect for cure 

In spite of attempts to educate the public and to tram physicians, 
the fact remains that most of the early lesions seen at the Clmic are 
those accidentally discovered during the oiurse of a general examina- 


In thinbng of prophylactic treatment, of first importance is the 
proper handling of patients who have chrome uterine infection, 
whether the infection is limited to the ccrv« or has extended to the 
endometnum The important consideration therefore is not only 
Ihe treatment of the traumatic lesions of childbirth but also the treat 
ment of any cause of imtali^ su^ as mfeetjon or stnetures that 
would prevent free drainage frim the uterine cavity 

In treatment of carcinoma of the uterus only three methods are 
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prolrudmg from the cervix ind more or less covering the locil growth 
Care must be tahen to protect the vrgina from mij spill of zinc chlo 
nde as this chemical kills any tissue with which it comes in contact 
The vagina is then packed with dry gauze 
The abdominal operation is preceded with immediately I prefei 
a midhne incision of sufficient length to afford good evposure If it is 
necessary to extend the incision up to the umbilicus I prefer to cut 
the umbilicus free from the fascia and keep it m the midlme rather 
than to go to one side of tiie umbilicus m making the incision through 
the skin in closing the wound I prefer to overlap the fascia in the 
upper part of the wound to protect against postoperative hernia 


Treated 



Fig 276 —Cauterizing local growlli w tl» saturated solution of anc chlor d 

The first step in tlie opcratioii piopex is to put a long Kocher hemo 
stat on each side of the uterus Next a hemostat is put on the right 
round ligament close to the internal abdominal ring and the ligament 
IS cut and tied at that point The right mfundibulopelvic ligament is 
then cut between clamps at the bnm of the pelvis and the proximal 
end tied wath catgut B} blunt dissection the paramelnc tissues and 
those inside the broad ligament are stripped toward the utenis 
thereb> exposing the ureter which is freed along its course from the 
brim of the pelvis to the point of insertion into the bladder The 
ureter can then be held out of Uie way b> a piece of tape carried 
iround It The uterine vessels are exposed and ligated close to the 
intern il ih ic \ esseK A similar procedure is carried out on the left sidt 
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as IS advised in the Wertheim operation but without removal of the 
uterus, followed by administration of full doses of radium to the cer 
vix and to the intenor of the uterus and by adjnmistratioa of full 
courses of treatment \«lh roentgen rays to the pelvis I have had 
practically no experience with this method but it sounds logical and is 
worth a thorough trial I believe that once regional lymph nodes be 
come involved the outlook is hopeless in so far as the possibihty of 
cure by radiotherapy alone is concerned, whereas by removal of the 
nodes much palliation and some cures will be effected 
Many papers stress the nobon that carcinoma of the cervix is a 
much more dangerous condibon than carcinoma of the utenne bodj 
It IS not the location of the pnmary malignant growth but the degree 
of malignancy, as graded by Broders’ method, that accotmts m a large 
measure for the difference in results, as indicated Jn tables 3 and 4 
In the groups in which lesions of grade 1 and grade 2 occurred, more 
than 70 per cent of pabents remained free of symptoms for more than 
five years after operation, whereas in the groups in which growths of 
grades 3 and 4 occurred only 50 per cent of patients lived for five 
years, urespeebve of where the growth originated. The better results 
m the whole senes which followed operaboo for lesions that ong 
mated m the body of the uterus as compared to those which followed 
operahons on the cervix, are explained by tbe fact that adenocar* 
emoma of the endometnum, as a rule, is much less mabgnant than the 
squamous cell lesion that occurs predominantly in the cervu 
Technic of Operation.— If W«theim hysterectomy is to be per- 
formed m any case of utenne carcinoma I think the local care of the 
cervix and the vaginal canal Is important After tbe pabent is anes 
ihebzed, and I prefer well given general anesthesia to spinal anes 
thesia, the vaginal canal should be thoroughly cleaned and sterilized 
with care taken not to make any abrasions where free malignant cells 
might lodge and later permit recurrent growths to start Some attempt 
should be made to stenhze or desboy the outer surface of the local 
growth for this purpose I prefer painting it with a saturated solubon 
of zinc chloride (fig 276) to partial removal or the use of a cautery 
both of which cause bleeding and leave a fnable vascular surface 


f 

the mucosa from tbe vaginal vault after inserbon of a stnp of zme 
chloride gauze, wrung dry well up mto the utenne cavity If it 
appears that it is not possible to close the vagmal mucosa over the 
as is often true m cases in which cauliflowerhke growths 
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not see niiy logical reasoi for remo\ U of I>mpli i odes higher up 
unless the more proximal nodes are inxoKed I also make a point of 
saving enough peritonei m to permit a satisfactory closure and thereb) 
1 nut as much as possible the amount of raw surf ice so that protection 
against adhesions and possible postoperat ve obstruction is obtained 



F " “’78 Closure of vault of \ag na and per tont-um 

Two and a half grams of powdered sulfathiazole are then dusted 
into the pelvis and die wound closed in the usual manner This opera 
t on should be completed in an hour to an hour and a half There 
slould^be only^a mmimil amount of hemorrhage and comparatively 

me 

op 

S'' ‘ ♦“Joul seventeen to eighteen days 
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llie dissection being earned well doun on the side of the vagina after 
free mobilization of the bladder and se\erance of the uterosacral 
ligaments uell awaj from the uterus (fig 277) 

I usual!) open the vagina postenorly at about the junction of the 
upper and middle thirds and, after remosal of the gauze that was 
inserted at the time of preparation of the xagina, I put in a fresh dry 
piece of gauze with 2 5 gm of siilfathnzole, then I complete the 



Fig 277-Dissert‘O'' n«;e>sary to repose lymph nodes in tt e broad ligaments and 
upper third of sagina Inset shows distribution of l>mpli nodes 




RADIUM THERAPY OF CANCER OF THE UTERINE CERVIX 
AND OF THE FUNDUS 

Robert E Fhicke 

It is remarkable that cancer de\ eloping in different parts of the 
same organ, in the cer\ lt and in die fundus of die uterus, can present 
such dissimilar aspects Consider cancer of the cerm This malignant 
~ . r . menopause, ft is 

roscopically and 
to nearby vital 

organs or by metastasis Cancer of the uterine corpus, however, occurs 
usually at a later age, after the menopause It grows more slowly, 
enveloped by the muscular walls of the uterus Microscopically, it is 
generally a low-grade cancer If untreated, widespread metastatic 
growths eventually develop and cause death 
Because of die early and rapid spread of cancer of the cervix, sur 
gical treatment has not achieved outstanding results in the majority of 
instances The insidious onset of the disease ordinarily precludes early 
diagnosis Wertheim hysterectomy is the only type of surgical attack 
likely to cure, this very radical operation can succeed only in the 
few cases in which diagnosis is made early ui the disease The opera- 
tion IS technically difficult and involves a high mortality rate except 
in the most experienced hands 

The advent of radium therapy offered a new hope for sufferers from 
this widespread and rapidly growing form of cancer Radium ther- 
apists seized this opportuni^ by development of careful technics and 
procedures Here was an accessible lesion, visible and palpable, if 
radium could cure cancer, tins parbcular growth offered a real chal 
lenge 

The successful technics of radium therapy worked out during the 
past three or four decades have been substantially aided by simul- 
taneous progress in physics, surgical pathology, electrosurgery and 
research in the biologic effects of irradiation Physicians in France, 
the birthplace of radium therapy, had an early start m cancer treat- 
ment The work of Cheron and Rubeos-Duval among others was 
materially assisted by Dommia, who introduced the meUiod of heavy 
filtrabon of radium to secure gamma rays for efficient depth dose 
and to secure a homogeneous beam * However, Amencan physicians 
soon followed suit The first successful treatment of carcmoma of the 
cervix in this country b> Robert Abbe of New York in 1906 was re- 
ported by T Abbe of Washington 
In 1915, Kelly and Burmm of Baltimore reported then pioneer 
775 
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after operation, and in all cases in which involvement of lymph nodes 
occurs, at least two additional courses are given about a month apart 


htniiiARii 

The cure of carcinoma of the uterus hes in early diagnosis and 
efficient treatment Tlie grade or type of malignancy is more impor 
tant than the extent or location of Uic pnmary growth 
Three types of treatment are recognized (1) surgical removal of 
the local growth plus removal of regional lymph nodes, (2) apphea 
tion of radium to the local growth plus admimstrahon of roentgen 
riys over the pelns and (3) surgical removal plus radrotherapy If 
' * nended that it be done by a 

• of operation and that it be 
1 ‘ radiotherapy is indicated, it 

should be given by men wlio specialize in such treatment 

Preoperative preparation, (ncluduig care of the aagma and the local 
growth, careful thorough dissection of the regional lymph nodes, 
chemotlierapy, modem anesthesia given by an expert and recognized 
modem postoperative treatment are all essential 
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In this country, description of the anatomic extent or stage of the 
lesion IS generally Mn accord wth the outline submitted by the 
Radiological Sub Commission of the Cancer Commission of the 
League of Nations “ Four stages are defined In stage 1, the cancer 
IS limited entirely to the cerxLt In stage 2, the lesion has extended 
into one or both fomices, with or without infiltration of the adjacent 
parametrium, the uterus is still freely movable Stage 4 consists of mas 
si\e infiltration of the parametnal tissues with fixation, the so called 
frozen pelvis or involvement of the bladder or rectum, or infiltration 
of the entire vaginal wall or the presence of remote metastatic growths 
Stage 3 IS an extensive involvement greater than shown in stage 2 but 
less than in stage 4 At the Clinic. 90 per cent of our patients are in 
stage 3 or 4 when referred for radium therapy ^ 

Treatment of Cancer of the Cervix.— Cancer of the cervix pre- 
sents too complex a problem for the radiologist alone The impor 
tance of early diagnosis cannot be overstressed The family physician 
IS the patients first line of defense, he must be cognizant of the early 
signs and symptoms of cancer and must always bear them in mind 
Once a malignant lesion is suspected the patient is best seen at one of 
the several hundred tumor clinics situated in this country Following 
a thorough general and pelvic examination, the patient is seen by the 
surgeon and the radiologist and the best possible treatment for the 
individual ease is outlined Co operation of the clinician, pathologist, 
radiologist and surgeon is essential 

Radium Therapy —Different plans of treatment are followed at van 
ous radium clinics depending on the experience of the staff and on the 
physical equipment of the clinic In general, there are three mam 
schools of thought As Ewing described the general methods, they arc 
(1) the prolonged single exposure to moderate doses of hard rays, (2) 
smaller fractional doses at varying intervals and (3) the single large 
dose at full exposure 

Details of irradiation technic have no place in this general study A 
description of our own teehmc has been pubhshed before ® Our plan 


a lui u uosc or < UlX) to 8000 milligram hours throughout the 
entire birth canal in approximately eight applications in a period of 


irradiation of the entire birtii canal, by fairly short repeated treatments 
(- avoidance of trauma m probing the canal and inserting the tube’ 
(3) use of the knee-chest position to secure adequate exposure and to 
avoid trauma during the necessatv mampulaUons, (4) use of adequate 
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work jn the treatment of cancer of the cervuc with radium before Uie 
American Medical Association and die American Gynecological Society 
and gave the necessary impetus to the development of therapeutic 
radiology in this country Radium therapy was started at the Clinic 
and many other centers in this country about 1915 

CAOCINOMA OFTlfE CERVIX 

Tlie scope of the problem is shown by the high incidence of the 
disease Annually about 13000 women in this country die from this 
form of cancer One of every 100 women registenng at the Cl nit 
comes for treatment of cancer of the uterus and at the Clinic cancer 
of the cervir outnumbers cancer of the fundus three to one 

If cancer of the cervix could be described in one word that word 
would be" ^ 1 _ 

vaginal d 
Spotting « 

Inasmuch 

mtnopause about forty nine years this metrorrhagia seems unim 
portant to the patient she ctpects to menstruate trreguIarJy at this 
time of life Of course evcepfions occur Our youngest patient whose 
lesion was proved to be carcinoma of the cervix at the Chmc was a 
girl aged thirteen years and a cose has been reported in which the 
patient was a cluld aged seven years* However these are rare excep 
tions ^\omen entering the menopause rarely consider that they may 
have a malignant growth malignancy is associated usually only with 
old age They forget that functionally the uterus is old at the time of 

e 

d 


Stage and Grade —The prognosis of cancer of the uterme cemv 


the cervix are squamous te i epitrieiiomas ana oh these about 85 per 
cent are grade 3 or 4 (Broders meth^) a rapidly growing type of 


sauamous cell epifhehema and grade 2 carcinomas to have as good a 
year survival rate as grades 3 and 4 T^s is probably due to the 
individuahzed treatment vvhich can be appl ed more effectively to the 
nr^ssible and more visible ranOT of the cemx than to cancers in 
Srlocat. 0 ® as ,n the fan to*" 
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Thus irradiatioR Uvetapy at the Clinic is primarily radium treatment, 
with supplementary help from roentgen treatment The radium tube 
111 direct contact with malignant tissue is a flexible physical agent which 
produces necrosis of the cancer (figs -^9 283, inclusive ) and, as we 

hue used it here, helps build up the defensive powers of the patient 
The more rapid falling off of energy at a distance from the tube tlian 
IS the case uith roentgen rays xmrtects the adjoining normal tissues, 
such as the urinary bladder and bowel Normal tissues overlying the 
growth are not traversed by the gamma rays to reach the malignant 
lesion It is quite true that radium can be used as a cautery, by use of 
less filtration and longer duration of individual treatments We prefer 



Fig 283— Pliagoc>tosis, after radium treatment for carcinomv of the cerviv 
‘liowing 'laking of nuclear matenal of dead cancer cells (x 550) (From ‘Alter, 
N M fliiCological changes in squamous cell carcinoitia of the cer\u after 
radiabon J M Research 40 ) 

to employ the element for careful homogeneous effect ou tlie cancer 
and to stimulate the resistance of the patient Complicated pieces of 
apparatus are avoided, the simple radium tube can be adapted to any 
distortion of tlic parts The efforts of some radiologists to eliminate the 
use of radium by employing vaginal cones and treating the primary 
growth by roentgen rays seems superfluous, except for those unac- 
quainted with the proper use of radium Correctly used, radium per- 
forms .1 miraculous lob with the primary carcinoma, where we need 
idditionil help from roentgen treatment is m vtenlizUion of the in- 
volved parimctrnl lymph nodes 

Smci- 1901 microscopic stnclies of rjdmm Iteoted cancers hrsir \„ iii 
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gauze packing above the tube to increase the distance of the intestinal 
wall from the element, and (5) adequate foliovv-up studies of each 
patient over many years 


Fig 279 Fig 280 



fig 281 282 

Fig 279 —Cancer of cervix before treatment 
Fig 280 -Normal reaction of carcinoma of the cmi* to radium tJierany toward 
end of treatment 


Fig 281 -Clean xagmal vault, two years after radium treatment for cancer of 
the cervix 

Fig 282 -Clean vaginal vault, thirteen ye^ after radium treatment for cancer of 
the cervix. All photograph* shown were tahen with patient in knee-chest position 
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a limiled course, \mUi no hope o! cure but with hope of obtaining 
valuable palliation If we are too optimistic, wc may outline a full 
course and encounter complications winch necessitate stopping the 
tadiuTti therapy and hi% ing to list the case as "abandoned ” In a study* 
of 1,337 traced patients 529 per cent of those receiving complete 
treatment hved three or more years after treatment compared with 
only 21 4 per cent of those whose treatment was limited, and 30 3 per 
cent of the smaller number in whom the treatment was abandoned 
We must remember, however, that palliation gained by limited treat 
ment is often invaluable and man> patients who have massive cancers 
must not be refused .a chance of help, even though the five year sur 
vival rate is greatly lowered by accepting these patients 
Complications Encountered During Treatment —During the first 
course of treatment, the mam complications \%e ha\e encountered m 
5 or Q per cent of our patients have been due to spread of infechon or 
to hemonhage All cervical cancers are infected when first seen, the 
topical application ol bactericidal agents during tbe course of treatment 
clears up the maionty of localiied infections Of late years topical 
application of sulfonamide powders during treatment has appeared 
to cut down the spread of mfection Occasionally, however, pelvic cel 
lulitis spreads, eventuating m a pehac abscess or peritonitis Cancer 
therapy is then stopped and measures are taken against the infection 
The recent development of sulfonamide drugs and penicillin has un- 
doubtedly cut down our treatment mortality rate even though m for- 
mer years this has averaged only 1 per cent Once the spread of infec 
tion has been halted and the patient’s elevated temperature returns 
to normal, cancer therapy may be resumed, sometimes after a rest 
period of one or two weeks for the patient to regain her strength 
In treating hemorrhage associated with ceraical carcinoma, tight 
packing of the vagina with gauze every other day while proceeding 


ctjuipucaiioii acme patients when first seen are so exsanguinated that 
transfusions and other supportive measures are necessary before cancer 
treatment can be started anemic tissues also heal more slowly than 
normal tissues 

Complications which appear during subsequent visits of the patient 
are usually due to spread of the malignant lesion uncontrolled by the 
prewous radium tberapx^ They are usually due to lateral .i 
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made and reported llic liistologic changes due to irradiation are 
unique and differ from those seen after any otlier form of therapy 

I 

by atomic energ) (the gamma lajs of radium) and by the softer roent 
gen rays is not entuely known Ewing expressed the belief that the 
radium rajs had a more direct necrotic effect on cancer cells and 
roentgen rajs produced most of the reaction of connectne tissue ob 
served following treatment Hence the two agents are supplementary 
From clinical obsen ation ov cr many j ears I hav e felt that m caremoma 
of tlie cervix, as in cancer of the rectum, the oral cavity and other 
accessible locations, radium is a superior agent if properly employed 
with roentgen therapy as a xaluable adjuvant Of course well planned 
roentgen therapy is superior to pooily devised radium treatment, my 
own opinion favors a careful blending of the two agents 
Reitilts of Radium Therapy —In recent years much emphasis has 
been placed on five year survivals in cancer Much less consideration 


with no evidence of cancer provides us with a certain yardstick A 


cases in which the patient came to the Clinic after some treatment else 
where were less satisfactory Thu “modified” group formed a large 
portion— 412 patients of the total of 1 491— in the study just mentioned 
Five year arrest of the cancer in stages 1, 2 3, and 4 was 100 per cent 
(only four cases), 56 per cent, 198 per cent and 4 per cent respec- 
tively, of the patients treated The five year survival rale of all patients 
primary and modified, of all stages, was 26 8 per cent of tlie 1 352 
patients traced 

The five year salvage of any radium clinic vanes with the number 
of extensive cancers (stage S or 4) and the number of modified cases 
accepted for treatment and also with the number of “complete” treat 


rourse of treatment in the hope of curing the m ibgnmt lesion or only 
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{oWowed by iiiadiabon If the lesion is mopetable and the fetus not yet 
viable, the growth should be treated by irradiation, abortion will of 
course occur 

Future Dcvclojimenls in the Treatment of Carcinoma of tlic 
Cervix.— Obviously, the good five year results obtained by radium 
treatment, by surgical treatment or by a combination of the two modes 
of ittick in stage 1 and stage 2 lesions emphasize the importance of 
earl} diagnosis The insidious character of the disease lessens the 
chances of early treatment Everything possible for early detection of 
the growth should be attempted Diagnosis by the vaginal smear"® 
should prove of value The cancer prevention clinics have detected 
early cancers of the cervix, for instance, in Philadelphia among 1,000 
women examined, three were found to have cancer of the cervLX, al 
though none of the 1,000 patients had had any symptoms or signs of a 
malignant lesion ® In early carcinomas of the cervnx, Wertheim hysterec 
tomy plus irradiation, or radium therapy alone, offers a good prognosis 
The mode of attack depends on the individual patient, her general 
physical condition and the skill and experience of the surgeon and the 
radiologist available 

Another hopeful development for a limited number of patients is 
Taussig’s iliac lymphadeneclomy, combined with radium therapy to 
the primary grow-th *• This operation avoids the risk of the Wertheim 
procedure It consists of bilateral removal of the hypogastric, obturatoi, 
external iliac and ureteral lymph nodes These lymph nodes are often 
involved and may not be entirely inactivated by roentgen therapy 

Q ,i 


111 a few cases, three or six months after the complete course of radium 
therapy, in lesions not beyond stage 2 in extent The one criticism 
against the procedure beyond the added risk of any surgical measure, 
IS that at best only 80 per cent of the lymph nodes are removed at this 
operabon and activity may be present in nodes which remain Further 
tnal of the procedure seems justified m the small group of cases in 
which lymphadenectomy is feasible 

CA^CER OF THE UTERINE FUNDUS 
If any woman, doomed to have an internal malignant lesion, could 
select the organ to be involved, evneer of tbe uterine fundus would be 
a wise choice Not as insidious n disease as carcinoma of the Cervix, the 
lesion is of lower grade microscopically and grows more slowly, afford 
ing time for recognition and proper therapy Tlie heavy muscular wall 
of the uterus restrains the growth for a long bme, however, once the 
fundal wall is perforated and the peritoneum reached the cancer grows 
most rapidly and distant metastatic growths usually cause death In the 
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ureters are occluded, death from uremia ensues and is the most com 
inon cause of deatli in uncontrolled cervical cancer When one lodnej 
IS functionless palliative radium therapy may delay the fatal outcome 
Other late comphcations are reclovagmal and vesicovagmal fistulas 
Occasionally, dela>ed healing of tissues following radium lherap> 
results in the formation of craters at the site of the cervix, covered with 


grams and blood urea deterrrunalions should be earned out Limited 
radium therapy usunlly affords some palliation in the presence of these 
late complicabons 

Less Common Instances of Cancer of the Cervix.— Cancer of the 
stump of the cervix is occasionally encountered, following former sub 
total hysterectomy At the Chnic, we have followed the reasoning of 
Sharpies and of Nuttal and Todd m accepting as true cancers of the 
cervical stump only those diagnosed at least two years after the sub 
total hysterectomy, othenvise they are probably “coincident cases," 
dual carcinomas or metvstatic lesions from fundal or ovarian cancers 
With this limitation fift} seven cases were found in a study of 1,676 
cancers of the cervix at the Chnic constituting 3 4 per cent of the total 
cases ** Radium therapy has to be modified, the deep portion of the 


Another less common worry for the radiologist is the problem of 
carcinoma of the cervix associated 'vith pregnancy Among 3 570 cases 
of carcinoma of the cervix encountered at the Qinic in a period of 
thirty two years Mamo and Mussey found coincident pregnancy in 
twenty six (0 7 per cent) The prognosis appeared as favorable as m 
carcinoma of the cervix nrt associated with pregnancy A five year 
arrest of the cancer was obtained m M per cent of patients followed 
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Thus ^t the Clinic i review of early cases m which radium treatment 
was used from 1915 to 1928 inclusive showed that 78 per cent of the 
lesions vv ere stage 5 or 4 and a fiveyeat surswal rate of only 1263 per 
cent s\as obtained by radium treatment* Meanwhile results of total 
abdominal hysterectomy mth or ssilhout postoperative irradiation had 
been very good (close to 70 pet cent five year survivals) In earlier 
>ears surgeons felt much doubt regarding the efficacy of irradiation in 
cancer of the utenne body This was because we were usually dealing 
snlh an adenocarcinoma instead of squamous cell epithelioma sup 
posedly more radioresistant and usually with a low grade lesion micro 
scopically also believed radioresistant Radiologists also were not 
armous to treat these lesions as they were invisible and could be diag 
nosed only by curettage and the stage or extent could only be outlined 
by pelvic and general examimtions with much less certainty than the 
more accessible carcinomas of the cervix 
Gradually however better results than expected with irradiation of 
carcinoma of the rectum (also adenocarcinoma and usually of low 
grade) and of obviously inoperable carcinoma of the uterine fundus 
gave encouragement for more extensive use of irradiation m cancer of 
the fundus As the average age of patients who have cancer of the 
uterine body is about ten years greater than the age of those who have 
malignant lesions of the cervix more patients with fundal cancer were 
found to have coexistent degenerative diseases such as diabetes mel 
Iitus obesity hypertension or myocardial degeneration Hence the 
surgeon did not have to assume the higher operative risks and the 
radiologist was allowed to treat many earlier lesions 
At the Clinic a later review of results m patients treated with radium 
from 1925 to 1935 inclusive showed 39 per cent five >ear survivals In 
40 per cent of the 109 cases the lesions were of stage 1 or 2 compared 
to only 21 5 per cent m the earlier senes in which only a 12 63 per cent 
five year salvage had been obtained 
Radium Treatment of Cancer of the Corpus— The underlying pun 
ciple of treating this invisible and poorly defined cancer is as with 
cancer of the cerwx homogeneous iiradialion of the entire birth canal 
employing the intensive broken dose method Follovvang the diagnostic 
curettage two 50 mniicunc radon tubes in tandem formation filtered 
uith 05 mm of silver and enclosed m a I mm brass tube on a long 
copper ware are introduced to the depth of the utenne canal for a 
penod of twenty four hours With the patient in the knee chest posi 
tio^ thejipplicator can be readily introduced with little trauma The 


penrectal tissues to a 


V » I, veivix lining tne vagina and elevating the 
safe distance About a w eek later a second tan 
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average instance, carcinoma of the fundus is a postmenopausal dis- 
ease, the onset is usually about ten years after the menopause As 
Vaginal bleeding years after cessabon of the menses is sufficiently 


cxaminabon and inspection of the cervw do not disclose any abnormal 
ity of the cervix, dilatation and curettage are the next steps to deter- 
mine the condibon of the endometrium 

Stage and Grade.— Cancer of the utenoe body bemg a hidden 
cancer, and because its boundaries are not as detectable on pelvic 
examination as in cancer of the uterine cervix, delmeabon of the stage 
or extent of the growth is less accurate than in the case of the cervix 
At the Clmic we have tried to divide the lesions into four stages, as in 
cancer of the cervix In stage 1 the lesion is limited to the uterme 
cavity within the level of the internal os and the uterus itself is movable 
and not enlarged In stage 2 the uterus is still movable but is definitely 
enlarged, the growth infiltrating the fundal walls In stage 3 definite 
infiltration of the parametrium on one or both sides with limited mobil 
ity of the uterus has occurred, or infiltration on one side with fixabon 
of the uterus, or infiltration of a large part of the cervix with or without 
involvement of the vaginal walls, or in some cases isolated metastatic 
growths to pelvic lymph nodes with a small primary growth In stage 4 
the uterus is enlarged and fixed with remote metastatic growths in 
many cases of general carcinomatosis 

Biopsy of the endometrium m most of our cases showed at least 75 
per cent of the lesions to be adenocarcinoma, around 11 per cent 
squamous cell epithelioma, and the remainder not diagnosed as to type 
of cell Grades 1 and 2 predominated, being present in at least 50 per 
cent of the cases, grades 3 and 4 were present in only about 81 per 
cent In 13 per cent of the cases the lesion was not graded or tissue 
was not obtained 

Treatment of Carcinoma of llie Uterine Fundus.— Because of the 
nature of cancer of the body of the uterus, characterized by slow 


coexisting senous illnesses 

Tn the early days of radium therapy sulcal treatment was always 
the main rehance for cure and inoperable lesions only were irradiated 


early days ot racuum treatment was always 

rehance for cure and inoperable lesions only were irradiated 
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iinisible and not too accessible cancer liave been surpnsmgly good 
Of course the five ycir salvage depends on the percentage of stage 1 
and stage 2 lesions referred for radtum therapy At the Clinic our five 
) ear surv i\ al rate mounted from 12 6S per cent to 39 per cent when we 
treated a greater percentage of less advanced lesions Study of the 
microscopic grade of the lesions jaelded an interesting prognostic fac 
tor IVliereas in carcinoma of the cervix in which the treatment can be 
individualized the survival rale remained essentially the same for the 
different microscopic grades treated in cancer of the uterine corpus in 
which therapy is rather standardized the grade was a very important 
prognostic factor our Rv e j ear surviv al rates varied from 79 per cent in 
grade 1 to 12 per cent in grade 4 

IMiile ever) one appreciates the value of irradiabon in extensive 
inoperable conditions or in early lesions in patients with other serious 
coexisting disease agreement on the best attach on operable lesions in 
good surgical risks has not been reached Burman and Heyman have 
expressed the belief that irradiation alone yields as good results as tlie 
best surgical treatment Other authorities such as Ward and Sackett 
Kaplan and manj others fax or radium therapy followed m a few weeks 
b) panh)*sterectom) and salpingo oophorectomy Hejman'*® also re- 
norted 78 5 per cent fi\ e > ear surv ivals with surgical treatment followed 
liv radium and roentgen iherap) 

COMMEVT 

Tins study of the treatment of carcinoma of the uterine cervLv and 
corpus from a radiologist s point of view merely reflects my personal 
opinions gamed from experience with radium and roentgen therapj 
since 1920 Carcinoma of the uterine cervix is primarily a radiologic 
problem except in the few cases in which diagnosis is made early in 
this insidious disease Cancer of the utenne corpus on the other hand 
is primarily a surgical condition for the patient in good general healtli 
however irradiation can accomplish a great deal for patients m whom 
coexisting illness entails considerable nsk with any surgical procedure 

Radiologists like surgeons have made notable advances in technic in 
the treatment of pelvic cancer Radiologists and surgeons must co 


ua lui 11 e siuu) ana etiort devoted to each individual case Even 
natients who have extensive apparently hopeless cancer deserve our 
best efforts The results will not ornament our list of fii e j ear siirvai als 
liut the palliation winch can be trained is just as v aluable The relief of 
pain ccxcation of bleeding and foul discharge improvement of pen 
eral well being even the occasional return to dut> of a kjdne> that 
had been reported to be nonfunctionin" or relief of In dronephrous 
are ttemendowslv worth while 
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dem IS used, this time m the midportion of the uterus, it is placed bj 
introducing the applicator to the depth of the uterus, then withdraw 
mg it about 3 cm and bending the wue where it emerges from the 
ceriax Again the two 50 milhcune radon tubes are left for twenty four 
hours If the uterus is very large, three tandems may be employed, in 
different positions but with some overlapping, thus the mtenor of the 
uterine corpus receives from 4,800 to 7,200 millicune hours m a penod 
of three weeks With two intra-utenne tandems, the more usual treat 
ment, at 1 cm depth from the midline of the tubes the dosage vanes 
from 5,200 gamma roentgens at one end of the appheator to between 
12,000 and 24,000 gamma roentgens at the midpoint of the applicator, 
depending on the amount of overlapping In addition to the intra 
uterine treatments, a deep cervical canal treatment of 50 mg filtered 
with 1 mm of plahnum is placed for fourteen hours, and two or three 


given when the lesion appears to be small and cure seems possible It is 


high V oltage roentgen treatment, 200 kv , 30 ma , 50 cm distance, large 
fields, 550 r per field for four to slx fields around the pelvis, one field a 
day The roentgen therapy may be repeated three months later in the 
more extensive cases 

In extensive lesions limited radium therapy designed for palhation 
only, consists of the use of only one tandem and perhaps vaginal appli 
cations to shrink the growth and reduce pressure 
Thus the treatment of cancer of the uterine corpus is more standard 


of radium Nolan and Ameson warmly advocate this^ method The Y 
applicator of Schmitz and Schmitz Friedman’s hysterostat and Kap 
Ian’s silver nng all show promise of improving results Fabler and 
Martin also employ mumple ra^um tubes** The uterus is not an 

ension into the mus 
of energy than are 
Sachs has reported 

complications encountered in treatment when the fundal walls are 
"%»!!! of Badmm Therapt/ -Badlls ol radium (realment m tlm 
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It js interesting to speculate about future trends in treatment In 
radium therap> we are of course employing powerful atoouc energy 
In the near future nuclear physics may provide even stronger weapons 
Neutrons or protons may pro\e of use or radioactive elements might 
be found suitable for interna! use 
However, if cancer research should fail to develop any new weapons 
at all I believe that with the methods of treatment now available, ir 
radiation and surgery, thousands of additional lives could be saved 
annually by greater dissemination of knowledge about cancer The 
family physician and the public now are eager to learn more about 
malignant lesions and should be given every opportumty For years the 
American Cancer Society, Inc , has been performing invaluable service 
in this regard However, we are not seeing patients who have pelvic 
cancer any earlier in the course of the disease than we did twenty 
years ago Admittedly, an occasional cancer may develop without any 
symptoms at all— but only occasionally There are still too many thou 
sands of people who delay consulting iheir physicians because they 
fear they will be told they have cancer These thousands are the people 
who could be helped by present dav methods of treatment, if they 
could be convinced of the worth while results obtainable by careful 
modem therapy 
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grossly often becomes a source of mfecbon after subtotal hjsterectom> 
as a result of interference \\ ith its normal blood supply and also because 
of a possible cessation of its normal physiologic action It is therefore 
not uncommon to have to remove i retained cervical stump because of 
its residual mllammatory clianctcr For these reasons it becomes an 
increasmglj difficult problem to determine what patients should be 
treated by subtotal h> sterectomy as it is impossible alvva> s to determine 
whether or not a cet\ ix will continue to be healthy Regardless of the 
opposing views it would seem that the interests of the young married 
woman would be better served if the cervox were left in position if on 
direct mspecUon it appears normal history of infection is not obtained 
md she has not borne children 

Subtotal hysterectomy is a safe procedure and I am sure that this 
is one definite reason why it n applied m some cases ii\ which total 
abdominal hysterectomy would be the better operation I refer princi 
pally to those instances m which considerable edema is encountered in 
the ovarian ligaments and broad ligaments dunng the course of bys 
terectomy for metritis and chronic pelvic inflammatory disease In 
Conditions of tlus type which are of long duration the infection which 
usually is streptococcal m type extends to the lymphatics of the broad 
ligaments and to the lymph nodes along the iliac vessels and occasion 
ally* to the inguinal regions Unless the extent of the infection is esti 
mated carefully subtotal hysterectomy may be followed by extensive 
Cellulitis of the broad ligaments which mvolves all pelvic tissues Under 
such circumstances total abdominal hysterectomy with removal of both 
adnexa is the safest procedure and gives the best assurance of com 
plete restoration of health because all tissues that are infected are 
totally removed and lymphabc involvement subsides rapidly I am sure 
that subtotal hysterectomy in this type of case is potentially a more 
dangerous practice and has been followed by more complications and 
deaths than total removal of the uterus and adnexa 
Besides the pathologic condition of the cervw one other factor makes 
total abdominal hysterectomy preferable parbcularly in treatment 
of parous women and that is mobility of the cervix In most cases in 
which women have borne children considerable stretching and tearing 
of the pelvic fascia and muscles of the pelvic floor has occurred which 
does not manifest itself until somebme later in life This may result in 
some prolapse and retrodisplacement To maintain the cervix m normal 
and -comfortable position after subtotal hysterectomy in these cases is 
difficult lime consuming and unnecessary WTien subtotal hysterectomy 
IS used in this type of case it may become necessary later to remoie 
the cervical stump and perform vagmal plastic repair Hence total 
hysterectomy surely is more definitely indicated because the broad hga 
ments can be shortened the vaginal vault adequately supported and 
the normal length of the vagina maintained 
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The term “panhysterectomy” means complete removal of the uterus, 
including tlie cervuc The most common conditions which necessitate 
llus operation are uterine fibroids concomitant with aisease of the cer 
vix, carcinoma of the utenne fundus, clironic peli^c inflammatory dis 
ease osTinan malignant lesions and, sometimes, disseminated endome- 
triosis 

UTERINE FIBROIDS 

The indications for performing panhysterectomy in cases of utenne 
fibroids should not be set forth ngidly because opinion differs greatly 
among gynecologic surgeons as to whether the cervix should be re 
moved with the uterus Manj surgeons perform total hysterectomy 
routinely when abdominal hysterectomy is indicated. At the Clinic pan 
h>sterectoiny is earned out m about 65 per cent of cases m which it is 
necessary to perform abdominal hysterectomy and subtotal hysterec 
tomy in the remairung 15 per cent Those who undergo subtotal hys 
terectomy are oonparous patients who have a normal appearing cervix 
those patients who possess a short vagina (especially a short anterior 
vaginal wall), and those patients who have a normal cervix which is 
normally mobile Some gynecologists maintain that there is no such 
thing as a normal cervix, therefore they recommend panhysterectomy 
On the other hand some surgeons use subtotal hysterectomy as a rou 
tine procedure when abdominal hysterectomy is indicated 

Tlie crux of this argument is logically the pathologic condition of the 
cervix In cases m which hysterectomy 15 contemplated the cervix 
should be inspected and palpated carefully Cervical erosions and 
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amount o! Bxahon q£ the cervix by adenomatous tissue m the broad 


of Masson He advised that the cervix be cut across just above the 

uterme vessels, then, while the cervical stump is held anteriorly by a 

tenaculum, the rectum is Separated from the posterior wall of the cer- 

vixV- - " ' ' 

sagin 

freed( 

adnexa have been removed 

The most satisfactory operation fot mcnometrorrhagia with dissemi 
nated endometriosis is subtotal hysterectomy and preservation of some 
ovarian tissue if the cervix is good and if at least one ovary is free from 
the disease Unfortunately, m many cases both ovaiies are involved 
with chocolate cysts ^nd bilateral salpingo oophorectomy is necessi 
tated When patients who have had one or more children become suffi 
ciently disabled by the disease to justify hysterectomy panhysterec 
lomy is indicated more frequently than subtotal hysterectomy 

TECHNIC OF PANnYSTERECTOMY 

The technic of panhysterectomy should be well understood because 
certain hazards are involved which do not exist when subtotal hysterec 
(omy IS performed Three structures must be dealt with, these are 
the laige intestine, bladder and ureters In some instances extremely 
troublesome hemorrhage may occur Tins can be avoided or lessened 
by certain maneuvers to be described 

The abdomen is opened by a low midline incision and the omentum 
and small mtestmes are held baeV. by a warm moist gauze pach or 
rubber pack AU pelvic viscera are palpated and inspected carefully 
The mobility of the uterus and adnexa should be noted Fibroids may 
be pedunculated interhgamcntous or degenerative The adnexa, if 
adherent, are separated and elevated first The broad ligament is 
exposed by cutting the round ligament about 1 inch (25 cm ) from 
the uterus on each side The peritoneum is incised anteriorly around 
the uterus If the adnexa are to be removed the posterior surface of 
the broad ligament is incised and all the vessels of the o\ arian ligament 
can then be isolated up to the bifurcation of the iliac vessels TK« 


. ^ me uitieis can be inspected Inspec- 

tion of the ureters is extremely important, in cases of chrome pelvic 
inflammatorj disease, endometriosis and especially in those m which 
the patient has prcMOusl) undergone intrapelvac operation 
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CAnCl>0^!A OF THE FinfDUS A^D ADNEXA 
In dealing %Mth malignant lesions of the fundus and idnesa total 
abdominal hysterectomy is the operation of choice when the lesion is 
operable Carcinoma of the fundus often originates on the lateral walls 
of the uterus and extends info the cervical canal It is nearly impossible 
to manipulate the iifcnis during hysterectomy without extruding some 
of the malignant cells into the cervical canal If curettage has been 
used to prove the presence of fundvl carcinoma malignant cells are 
most certainly present m the cervical canal as the result of this pro- 
cedure alone In fact malignant cells have been found in the vaginal 
discharges in cases of fundal cancer, which is an excellent reason for 
thorou^ cleansing of the vagina and closure of the external os before 
total hysterectomy is earned out It must be remembered also that 10 
per cent of fundal malignant lesions have already extended to the fal 
lopian tubes and ovaries and they must be removed regardless of the 
patients age The surviv al rate for patients who undergo total hysterec 
tomy for low grade malignant lesions of the fundus js among the lowest 
for patients who undergo operation for malignant lesions of the female 
genital tract The rate for the more malignant lesions of the fundus is 
higher 

CAnCINOMA OF THE OVAItlES ^ 

Carcinoma of the ovaries is best treated by means of total abdominal 


potentially involves the cervix If llie growths have extended to the pel 
VIC peritoneum or omentum it is well to proceed with pinhystercctomy 


therapy to the cervacal canal is given 

ENDOMEtniOSIS AND ADENOVIYOSIS 
The indications for panhyster^omy and subtotal hysterectomy m 

When the patient is a young ^onparws woman subtotal hvsterectomy 
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Eich round ligament is then attached to the vagina just mesial to the 
tie on the cardinal ligament The operation is now completed except 
for pentonealiz'ition This is done wth fl running suture beginning at 
the stump of the right ovarian ligament and ending at the ovarian 
stump on the left These ovarian pedicles are inverted so that othei 
structures will not become attached to them 

TECIINIC OF SUBTOTAL HYSTERECTOMY 
The technic of subtotal hysterectomy differs only m the method by 
which the cervix is preserved The cervix is divided just above the 
point where the uterine vessels are clamped and divided This pomt 
is just below the internal os The remaining part of the cervix may be 
coned out or cauterized and then dosed with interrupted chromic 
catgut sutures The broad ligament rs ligated together with the uterine 
vessels They then are reattached to the cervix on each side The 
lound ligament is attached just mesial to it Pentoneahzation is eon 
ducted the same as m panhysterectomy 
Should It be desirable to preserve the adnexa on one or both sides 
m either operative procedure the ovarian ligament and fallopian 
tube are clamped and divided near the uterus as soon as the round 
ligament is severed Durmg pentoneahzation the adnexal stump is 
inverted and placed back near the bifurcation of the iliac vessels, so 
that the ovary and tube hang from the side wall of the pelvis and are 
not drawn downward to the vaginal vault or to the cervical stump 
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The uterus and adnexa pre now entirely free and the cervix re 


broad Jigament If tension is maintained tlie vessels cannot bleed so 
profusely should thej be tom open The next step consists in gauze 
dissection By this means the bladder is pushed downward and the 
attachment of the puboccrvical fascia to the uterus is exposed ThLS 
step IS most important to prevent injury to the bladder Adipose bssue 
over (he uterine vessels is now pushed laterally to expose more clearly 
the uterine artery and the fibrous tissues of the lowest part of the 
broad ligament and upper margin of the cardinal ligament (Machen 
rodt) "nie cardinal ligament including the uterine vessels is clamped 
and divided on each side Tlie end of the clamp should be about 1 5 
cm above the vesical tissue The incision into the pubocervical fascia 
IS made across the anterior surface of the cervix from the forceps on 
one side to that on the other and the fasen is cut from the cervix If 
the uterus is held taut this structure is easily defined The uterosacnl 
ligaments are now separated from the cervix preferably with scissors 
These Imarnente to I * • ' ** 


cacii siub itie anterior and posterior parts of the vagina are now 
easily defined It is my custom to incise the vagina postenorly because 
this procedure is safe The free edge of the cervix is grasped wath 
forceps gentfe traction is applied and the cervix is cut loose from the 
vagina with curved scissors An attempt should be made not to leave 
in> of the vagina attached to the cervtx As tlie cervix is separated 
from the vagina the vagina is grasped with i tenaculum posteriori} 
then on each side direcll} at the level of the attachment of the cardi 
nal ligament then directly anteriorly Traction is maintained on these 
tenacula 

Reconstruction of the vaginal vault is the next procedure Tlie 
vagina is closed by a mattress suture m order to invert the cut edge 
into the vagina Should there be any bleeding from the cut edge the 
blood then will go into the vagina and not into the peJv/c cavit} 

‘ attachment of 

t left cardinal 

1 the previous 

! fascia care 

Stiouia ue uiKeii lu uauui-i oack away born this suhire A 
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mg degree of se\erity whereas the repav work would have been done 
almost as a matter of routine if the hjsterectomy has been done by 
the \aginal route 

8 The foregoing advantages result in lowered morbidity and mor 
tality rates The hospitalization required by a pabent with simple 
vaginal hysterectomy without repair is approximately half that re 
quired by one who undergoes total abdominal hysterectomy in my 
experience 

9 Certain "poor risk patients who do not tolerate abdominal pro 
cedures well can safely undergo hysterectomy by the vaginal route 
Obesity age and cardiovascular disease even if present in a marked 
degree rarely contraindicate vagmal hysterectomy 

10 Postoperahve discomfort is minimal and patients who undergo 
I'aginal hysterectomy after previous pelvic laparotomy are quick to 
notice the fact that there is less pain after vaginal hysterectomy than 
after laparotomy 

INDICATIONS 

Hlenorrliagia —Menorrhagia with anemia due to small fibroids or 
intrauterine polyps is probably the most common indication for 
vaginal hysterectomy at present Menorrhagia due to ovarian dysfunc 
tion with anemia which is not amenable to curettage and medical 
measures is another common indication Both these conditions were 
formerly treated frequently with curettage followed by the artificial 
production of the menopause by means of radium or roentgen therapy 
m women more than forty years of age In younger women m whom it 
was desirable to preserve the reproductive funebon a small dose of 
radium (400 mg lir ) was advised Radium is effective in about 50 
per cent of cases and is used occasionally when all other measures 
fa 1 befo 
ciabon t 
gen the: 

occasionally most of these patients are advised to submit to vaginal 
hysterectomy because (1) it bas been shoxvn that radium is only 
about 90 per cent effective in slopping the bleeding and about 10 per 
cent of patients will later require hysterectomy in spite of radium 
(2) radium is conbaindicated if there has been a history of pelvic 
infection (3) the patient may refuse radium treatment because the 
laity frequently associate it wath the treatment of cancer or rightfully 
wish to avoid menopausal symptoms which follow its use (4) vagmal 
hysterectomy permits the inspection of the adnexa and their removal 
if necessary but more often their preservabon which is a reasonable 
desire of most women (5) repair of a relaxed outlet or cautery or 
amputation of the cervix may be indicated and under these circum 
stances there is httle if any added nsk to vaginal hysterectomy (6) it 
is still possible for malignant lesions to develop in later jears in a 
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In selecting pahenfs for vaginal hysterectomy it is well to keep m 
mind the advantages of this procedure oser abdominal hysterectomy, 
which are 

1 It IS practically an extrapentoneal operation For this reason 
there Is httle lilcelihood of trauma to the peritoneal surfaces both 
visceral and parietal, so that there is less chance of peritonitis or 
adhesions "Gas pains" and ileus are observed more rarely 

2 The incidence of thrombophlebitis and pulmonary emboU is less 
probably because there is no trauma of the large pelvic veins 

3 Pulmonary complications such as atelectasis and pneumoma are 
found less frequently for there is no abdominal incision to splint 
the abdomen and thus to interfere svith the excursion of the dia 
phragm 

4 The incidence of shock is less because there is minimal liauma 
and loss of blood and the duration of the operation is shorter 

5 The entire utems is removed, thus obviating any hazard result 
ing from a preserved cervix 

6 Since there is no abdominal incision the incidence of postopera 
tive hernia, infection of the wound or painful wound is minimal The 
occasional case m which vaginal hernia develops m my experience has 
been one in which the patient was operated on for prolapse I have 
never seen vaginal hernia develop as a late complication when there 
was no prolapse demonstrable at the tune of the original operation I 
am satisfied that the incidence of prolapse of the vault and cervix 
after abdominal subtotal hysterectomy is greater than the incidence 
of vaginal hernia following vaginal hysterectomy uhen both opera 
boos were earned out orginaJly for uterine pathologic condihons 
other than prolapse Of course if prolapse is present the end results 
even more definitely favor the vaginal method 

7 If correebon of unnary incontinence, cvstocele recfocele and 
prolapse is contemplated along with hysterectomy, certainly by all 
odds the vaginal approach would seem most logical as the risk of 
vaginal hysterectomy and repair is a fracbon of the nsk of abdominal 
hysterectomy alone and infinitely less than that of a combined vagmal 
and abdominal operation m one or tiro stages It has been my expen 
ence that frequently pabenfs in need of repair work are advised to 
j fp. if abdommal hysterectomy is done and as a consequence 
Sey put It off indefinitely imbl the condibon often reaches an alarm 


/ 
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i\ery depends on the po upward and laterally 
ler they are pedunculatecm hed 
IS I have removed vaginalf t incontinence the 
Naturally the patient had op within 1 cm 
mit extraction of an organ tqa^al mucosa is re 
s uterus Certainly if during 
t IS found unwise or not feasi '' 
lamity to complete the vaginal p*» 
e uterus abdommally although anf| 1 
sary I 

lal hysterectomy is easier of perft 
patients than in the multiparous bi 
Jiere has been more or less fixation oil 
and infection whereas in the former tlj 
cervix can usually be pulled down rea^ 
jch facilitates the incision and the eai 
he uterus 

CONTRAINDICATIONS 
on IS present m the body of the uterus 
aysterectomy is preferable to vaginal h 
m is present m the cervix radium theT 
ertain aged and pioor risk patients xvi^ 
y where abdominal hysterectomy wou 
infrequently vaginal hysterectomy is ' 
ir permanent cure is greater than if 
patient on whom I have performed v 
nan of eighty years who had a carcinom 
le made an uneventful convalescence 
rence tN\o years after operabon 
ise —Adnexal disease of a minimal chart 
ictonly during the process of vaginal h 
mass of any size however as a rule it c ^ 
immally as proper pentonizabon of the at 1 
torily accomplished from above Small oi ' 
lydrosalpinx and diroiuc salpingo-oophon 
ith satisfactorily hoxvever if on examinabt 
anesthesia the organs are not mobile and 
'ommensurate with the outlet then the wi 
IS to uhlize the abdominal approach 
d previously a large uterus is a contraint 
eefomy as, for the reasons cited the morce 
delivery below is more hazardous in the 
nan is abdominal hysterectomy 
civic Operations —Previous pelvic operahons i 
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Uterus subjected to radium and roentgen therapy whereas with re 
mo\al of the uterus two sites in which cancer is encounteted fre 
quently, namely, the uterine cervu and body, are ehminated and (7) 
paradoTically, tlie risk of vaginal hysterectomy has been less in 
recent years than the nsk of a menopausal dose of radium 
Prolapse.— Prolapse of varying degrees is another common indica 
tion for vaginal hysterectomy and will be discussed later m another 
paragraph 

Dysmenorrhea —Dysmenorrhea which requires hysterectomy for 
relief is a fauly common indicabon for the vaginal operation When 
all conservative measures fail and the patient is no longer concerned 
over preservation of the reproductive organs, vaginal hysterectomy 
offers complete rehef wath a minimal nsk 
Chrome Cervicitis.— Extensive chronic cervicitis occasionally is not 
amenable to conservative measures and even amputation in some 
cases will not completely eradicate the leulorrhea which is present 
This is possibly due to the fact that severe cervicibs occasionally is 
accompanied by chronic mctntis and parametntis with a boggy sub 
involuted type of uterus which requires hysterectomy for relief, this 
can be accomplished vaginaUy with less nsk than abdominally 
It is my feeling that as a general principle vaginal hysterectomy 
should be reserved for uten of such a size that they can be dehvered 

to morcellate a uterus 
more chance of infec 

* * and disseminating an 

unrecognized malignant lesion, all of which probably outweigh the 
advantages of this method for extending the indicabons for vaginal 
hysterectomy Approximately 1 per cent of Bbroids large enou^ to 
require morcellation are sarcomatous and fauly commonly a small 
early epitheboma of the cervix or an adenocarcinoma of the body of 
the uterus is overlooked m spite of preliminary biopsy and curettage 
only to be recognized by the pathologist after its removal Certainly 
this nsk of mahgnancy alone is greater than the ruk of total abdommal 
hysterectomy m cases in which uten large enough to reqmre mor 
cellation are involved, and the advisable procedure is the abdominal 
route unless other factors present, such as poor general condition of 
the patient, outweigh this 

By careful preoperative bimanual exammalion, both with and with 
out the paOent bemg under anesthesia and evaluahon of the size of 
. _ .. ..»l-ihnn to the amount of relaxation of the pelvic floor, 

3t It IS possible 
vugm patients 
n be delivered 

or epj»*o‘*'*«r * tuup.iiuu> pauents with con 

fair sized fibroid uterus can be dehvered readily 


without morcellatioii 
siderable relaxation a 
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a large cystocele E\en tliough one may obtain a laterally 

result by use of this procedure it is not uncommon 
conlmue to ha\e a sense of pressure in the region of i incontinence, the 
IS likely due to the uterus in its neiv location This op within 1 cm 
care satisfactorily of only a minimal degree of prola^''^ mucosa is re 
elevation of the uterus wluch results is secondary to 
axis of the uterus which causes the cervix to be thrust ^ 

that it is supported by the perineum The slight twist of « ( ' 
hgaments also serves to elevate the cervix slightly Wh^‘ i 
cedure is used before die menopause, which is rarely ad ^ 
cause the uterus is usually loo large, vaginal sterilization 
earned out simultaneously r t § 

Manchester Operation —This procedure with high ampij/ J , 
the cervix and imbrication of the cardinal ligaments has a vf.Jjb 
of usefulness than the interposition procedure It will taki^r ij 
moderate degrees of prohpse and is admirably suited to tlfl^ 
v\ho presents marked elongation of the cervix In younger 
whom It may be desirable to preserve the uterus it is more,^ 
but simultaneous vaginal sterilization should be earned 
wisdom of subsequent pregnancy and labor is doubtful 
stances of such have been reported In my experience the 
and Manchester operations have not been satisfactory^ ”, 
degrees of prolapse ► / 

Certain modifications of the interposition operation m f y 
lion of the uterus is remoi ed have been devised by ( 1 ) 
advocates removal of the cervix and endometrium and t'CK'* 
remaining U'cdge of mjxjmetrium as in the Watkins IhvX 
tion by (2) Richardson who favors the composite opei^x^ 
embodies pirtiil hysterectomy and interposition of the rei 

(3) Chaffin who is enthusiastic over vaginal subtotal h ^ ^ 

m which the cervical stump i$ interposed These proceo 
experience have had a limited field of usefulness but no 
been satisfactory in the hands of their onginators 
I am satisfied that tiiere is no single procedure for j W 
adaptable or utilizabic for ill degrees of this disorder 
hysterectomy Most of these patients are well past the mem — 
if there IS to be any surgical procedure directed at the uteru 
be that of removal Vagina! h)stereclomy permits recog 
excision of anj associated enterocele sac as well as th nents 


\Ii>o procedure witJi clamps or suture or the Kennedy clan 
fion probabl> is not imirortant as both have stood the test 
In rceiiil jeus 1 have preferred theordmar) or simple t>pe o 
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ulerus subjected to eseeulion of vaginal hysterectomy If ventral 
movil of the uterus “f'M done previously as a rule the abdominal 
qiicntly, namely the= 'ram «ie fundus vagimlly but oecasionally this 
paradorically, the '“hed and one can do a Manchester operation 
recent years than t '“"Sited cervix I recently removed an atrophic 
Prolapse -Pro' vagmally after ventral flration which was 9 inches 
tion for vaginal usually other pelvic procedures such as internal 
paragraph salpmgo-oophorectomy. do not interfere and vaginal 
pjsmenor/ IS readily accomplished Certainly one is "on guard" 
rehef is a fitted wuh the malts of previous pelvae operahom and 
all conserv-'d eons of vaginal hysterectomy are more heavily weighed 
over prese ® circumstances 

offers com 'I can he well stated that all uteri are best removed 
rlelivered without morcellahon and if 
amenable ’ " mihgnant lesion or adnexal disease of a con 

cases will 'degree 

This IS poP"' hysterectomy has become so safe a procedure m recent 
accompaniei " ’"“'Jul'ty rate of I to 2 per tent for the total operation 
mvniuted tj“< « have forgotten that the vaginal route is even safer 
can be ““““'f' “f “3 P« cent and less for the same factors 

vcTiTl “"ii,"’"'’”'"? abdominal operation 

should be re''“ * 0 Jo'wr the mortality rate from the vaginal procedure 
pigmally vvitPs™ I fee it is imperative for the gynecologio surgeon 
to remove <l“'nS gyuceologie surgery to be well versed m 

tion and a «"<! the vaginal routes of oerformmir 1 vsterec 


require mor ‘ PobMIs are treated m the same manner 

early 'P'hel wth increased risk or an mfenor end 

the uterus i 3’ “olh methods at his disposal he can weigh the 
only to be 3 <">* “"d choose that method best suited for thfini 
this nsk of r"' 

hysterectoir PROLAPSE OP THE ITTEnus 

cellaUon ar"s for the correction of uterine orolanse ar,. a,™ „ i 
route unleifSS only those used more commody ^ numerous and 
the pabent Pcucedure -This and olher methods of colpocleisis un 
By <,„ef had a field of usefulness „ earlier days who,? The “k“ 
out the pavagmal preeedure was unwarranted I feel that Us Jav 3 
the uterus however is over as I have yet to see the patient who T 
e„e can P“/ «“ -"’taury procures conid 


to accompd l“t as saieiy 

usually a ■•Woohe™ I”»cpo-uou Opera., „„ _T|,„ B 

without rCJ /“C P'C’CP'! f " '"^factory „ those patients w.th 
s,de,ableP'“'»P''c or with elongation of the cervoi a small uterus and 
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IS pushed up laterally, thus pushing each meter upward and laterally 
from the point at which the ulenne vessels wiU be tied 
In the presence of associated cystocele or urinary incontinence, the 
incision IS extended along the anterior \aginal will to within 1 cm 
of the external urethral orifice ind redundant vigiml mucosa is re 



Fig 284— Vaginal h>sterectOfn> a OrXTilar incision at cervicovagmal junc 
tine b dissection of \aginal flap from bladder and of bladder ftotn uterus c 
oiiening Into cut-de sac and ctaiap on \eff ulerosacral and caidiiut ligaments 
«/ clamp on utenne sessels Tie bgature <m uterosacra! and cardinal ligaments 

moved After the pubocemcal fiscu has been separaiea from the 
xaginal flaps the two lateral parts of this fascia are brought together 
in the inidline beneath the bladder and united with interrupted silk 
sutures Geiitnll> better exposure for rtpjir of the c>stoceIe can bt 
obfuned before removal of the uterus However in the presence of a 
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uterus subjectt ' ■ " ‘ 

moval of the 

quently, namely ‘ ^ ^ ' 

paradoxically, th< which the broad ligaments are joined to serve as a 
recent years thar die bladder The incidence of postoperahve vaginal 
Prolapse.— Pj'i definitely less thus far 
tion for vagin with complete procidentia and large associated entero 
paragraph be advisable to combine subtotal vaginectomy with the 
Dyemenoi’hon and suture the levator muscles to the joined broad 
relief is a f bus producing a very strong and firm musculofascial dia 
all conserv^o^s die louer part of the pelvis, such a result js not possible 
over prese*^^ preserved When large fibroids or ovarian cysts are 
offers com* 'vifh prolapse it may be advisable or necessary to remove 
Chr . ’ ’ 

amenc 
cases 

This IS poi*rtsnt whether the hysterectomy is earned out vaginall) or 


accompanie<y 

involuted of vaginal shortening following vaginal procedures for 
can be acco'-**oally minimal and of no consequence unless the prolapse 
It is my j or a large enterocele is present The patient should 
should bo r^dormed of the possibility of some shortening and if it is 
vaginally wit5’ preserve approximately normal depth the abdominal 
to remove It *0*2^ hysterectomy) with vaginal repair should bo used 
hon and a rtdie risk is considerably greater 
unrecognized' 

advantages ( TECUMC 

hysterectom^ic described herein is quite similar to that used for total 
require mcr hysterectomy by Masson at the Clinic 1 have been unable 


this risk ofion and support of the vaginal vault by the round, cardinal 
hysterectoisacral ligaments, good depth and support are given to the 
cellation mch is closed by suture and which usually heals by primary 
route uon rather than by granulation 

the pafct women prefer general anesthesia although spinal anesthesia 
By eie used A circular incision is made at the cervicovaginal junc 
out thjnless prolapse is suffiaent to necessitate removal of more of the 
the utial vault (fig 284 a) The bladder is freed from the uterus and 
one cl short distance from the anterior vaginal flap this permits safe 
toaccre without causing jeopardy to the bladder (fig 284 b) Tlieii 
usually traction is made ou the cervn in the direction of the vaginal 
as elevation of vaginal flaps iv secured by pushing them back 
sideih gauze-covered huger Likewise the bladder js elevated and 
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(ilg 284 c), then this is cut and immediately secured with n ligature 
of chromic catgut no 1 pHced wth a needle One end of the ligature 
IS left long to facilitate closure of the peritoneum and reconstruction 
of the vault Tlie uterine vessels are included in the second clamp 
which is placed higher than the first (fig 2S4 (1) The tliird clamp 
IS used to control the utero ovarian anastomotic vessels which run 
alongside the uterus Both ate secured by use of suture ligatures 
The next step is to deal «ith the right side of the uterus m a manner 
similar to that on the left Then the peritoneum is incised anteriorly 
along the line of \esical reflection (fig 2S5 a) This frees the uterus 
except for the horns The fundus is delivered posteriorly, the round 
ligament, uterine end of the tube and utero ovanan ligament are 
clamped cut and ligated on either side (fig 285 b) After inspection 



Fig 286— Vaginal hysterectomy (concluded) a Angle suture tied and approx 
Imated to uterosacral and cardinal bgaments Next most rnedial suture placed 
through xault and left round ligament b completed closure of the vault 


Ihe adnexa are removed if indicated By gentle traction on the ends 
of all eight ligatures the pentoneuro can be brought into view so that 
it may be closed under direct vision a running suture is used to 
approximate the vesical reflection of peritoneum and the posterior 
reflection in the cul de sac (fig 285 c) In this way all raw surfaces 
are placed extrapentoneally (fig 2S5 rf) 

Reconstruction of the vault and its support by closure of the in 
cision in the transverse a«s is now carried out Tlie suture most 
laterally situated in either angle of the vault is tied to the ligatures 
which were previously left long on the cardinal and uterosacral liga 
ments the angles arc thus approximated to their normal supporting 
strucUvres Tlie corresponding round ligament on each side of the 
vault IS included m the next two more medial sutures (fig 250 a) 




After the cul de sac of Douglas has been opened the posterior 
surface of the uterus and peritoneum is explored with the finger to 
see whether there is any adherent intestine A curved forceps pref 
of the fleaney type is used to clamp the lower portion of the 
left broad ligainent includmg the t terosacral and cardinal hgaments 



SURGICAL TREATRIEPO* OF ACUTE GYNECOLOGIC 
CONDITIONS 


Joseph Hyde Pratt 

Acute gynecologic conditions for which surgical treatment is neces 
sary fall rather naturally into three general classes congenital lesions 
abdommal emergencies and vaginal emergencies Any discussion of 
the surgical treatment of these conditions involves discussion of the 
recognition and diflferential diagnosis of the lesion as well as of meth 
ods of handling the tissues and the adjoining structures The knowl 
edge a surgeon has of the situabon which confronts him as well as 
his recognition of the more common dangers of surgical treatment 
aids m the prevenbon of postoperaUve complicabons and in minim 


been treated surgically in the last two years at the Clinic In 727 
cases an operation was performed by the emergency service durmg 
1945 and 1946 of these cases 117 (161 per cent) were gynecologic 
In fifty five cases there were vagmal symptoms requiring dilatahon 
and curettage alone The fifty five cases included forty three cases 
(368 per cent) of incomplete nborbon and twelve others (102 per 
cent) In eighteen cases (154 per cent) ectopic pregnancies were 
operated on in this period without a death In two of Aese cases the 
diagnosis was established and operation was performed before rup 
hire occurred Bleeding from a graafian follicle or a corpus luteum was 
the reason for seventeen (145 per cent) operations while seven 
(60 per cent) pabents had acute torsion of an ovary or tube The 
remaining hventy (171 per cent) comprised ruptured endometrial 
cysts pelvic abscesses acute salpingitis ruptured uterus and so forth 
Again it must be menboned that a complete history as well as a 
general exammation should be done The onset of the menses their 
regularity the date and the duration of the last period whether there 
IS intermenstrual pain or bleeding and whether there is progressive 
dysmenorrhea give very defimte indications whether a congenital 
lesion IS present whether there is a possibility of mittelscbmerz or 
ectopic pregnancy or whether there is any likelihood of endometnosis 
As Carnngton pointed out in a discussion of the errors of diagnosis in 
1932 emergenc> cases in which the pabents were females the cause 
of error was usually in overlooking some detail of the examinabon or 
of the histor> and not in the abilit> or lack of ability of the examining 
phjsician ® 
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Then the round ligaments are tied together in the midhne and the 
vault IS closed over the stumps so that they lie between the peritoneum 
above and the closed vagina below (fig 286 b) When a cystocele 
has been repaired also the tennis racket incision after closure assumes 
the appearance of an inverted T Repair of the perineum if indicated 
IS carried out last A retention catheter fs used only in the event a 
cystocele has been repaired When repair work is not done the patient 
is able to be up in three days and can usually leave the hospital on 
the sixth day \V7ien repair work has been done the patient sits up in 
eight days and leaves the hospital on the fourteenth day unless longer 
hospitalization is required because of residual urine 

SmiMARY 

In selecting the operabon for patients which require hysterectomy 
or correction of prolapse it is well to remember that the vaginal route 
offers certain distinct advantages and that vaginal hysterectomy is 
decidedly the most adaptable and ublizable operation for prolapse 



SURGICAL TREAT3IENT OF ACUTE GATVECOLOGIC 
CONDITIONS 


Joseph Hyde Pratt 

Acute gynecologic conditions for which surgical treatment is neces- 
sary fall rather naturally into three general classes congenital lesions, 
abdominal emergencies and vaginal emergencies Any discussion of 
the surgical treatment of these conditions involves discussion of the 
recognition and differential diagnosis of the lesion as well as of meth- 
ods of handling the tissues and the adjoining structures The knowl- 
edge a surgeon has of the situation which confronts him, as well as 
his recognition of the more common dangers of surgical treatment, 
aids m the prevention of postoperative complications and in minim 
izing the morbidity of the p-ibent 

It IS of interest in discussing the occurrence of some of these lesions 
to show Uie figures of tlie acute gynecologic conditions tbit have 
been treated surgically m the last two years at tlie Clinic In 7Z7 
cases an operation was performed by the emergency service during 
1945 and 1946^ of these cases 117 (161 per cent) were gynecologic 
In fifty-five cases there were vaginal symptoms requiring dilatation 
and curettage alone The fifty fi\e cases mcluded forty-three cases 
(368 per cent) of incomplete abortion and twelve others (102 per 
cent) In eighteen cases (154 per cent) ectopic pregnancies were 
operated on in this period ^vlthout a death In ^vo of these cases the 
diagnosis was established and operation svas performed before rup- 
ture occurred Bleeding from a graafian follicle or a corpus luteum was 
the reason for seventeen (145 per cent) operations while seven 
(60 per cent) patients had acute torsion of an ovary or tube The 
remaining t^^enty (171 per cent) comprised ruptured endometrial 
cjsts, pelvic abscesses, acute salpmgitis, ruptured uterus and so forth 

Again it must be mentioned tliat a complete history as well as a 
general examination should be done The onset of the menses, their 
regularity, the date and the duration of the last period, whether there 
is intermenstrual pam or bleeding and whether there is progressive 
d>’smenorThea give very definite indications whether a congenital 
lesion IS present, whether there is a possibility of mittelschmerz or 
ectopic prcginncv, or whether there is any hkehhood of endometriosis 
As Carnngton pointed out in a discussion of the errors of diagnosis m 
1,932 emcrgenc) cases in which the patients were females the cause 
of error w as usuall> in ov crlookiifg some detail of the examinaUon or 
of the history and not in the abili^ or lack of ability of the etamininc 
physician ° 
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Then the round ligaments are tied together in the nudline and the 
vault IS closed o%er the stumps so that they he between the peritoneum 
above and the closed vagina below (fig 2S6 b) UTien a cystocele 
has been repaired also the tennis racket incision after closure assumes 
flie appearance of an inverted T Repair of the perineum if indicated 
IS carried out last A retention catheter is used only in the event a 
cjstocele has been repaired WTien repair work is not done the pabent 
IS able to be up in three days and can usually leave the hospital on 
the sixth day Wlien repair work has been done the pabent sits up in 
eight days and leaves the hospital on the fourteenth day unless longer 
hospitalization is required because of residual urine 

stntviAnY 

In selecting the operation for pabents which rerjuire hysterectomy 
or correction of prolapse it is well to remember that the vaginal route 
offers certain distinct advantages and that vaginal hysterectomy is 
decidedly the most adaptable and utilizable operation for prolapse 
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ABDOSIINAL EMEIIGENCIES , 

Eciopic Pregnancy —The abdominal emergencies are the most 
serious of the acute gynecologic emergencies Although m some cases 
vaginal bleeding can rapidl> cxsanguinite the patient the diagnosis 
of this condition is not as dilRcult as that of abdominal emergencies 
and treatment is usually msbtuted sooner Ectopic pregnancy is out 
standing of all the abdominal conditions and should be considered 
first This situation occurs about once in 300 normal pregnancies In 
70 per cent of ectopic pregnancies the patients are multiparous while 
m 30 per cent they are pnmiparous Also a patient who has had one 
ectopic pregnancy is more lihely than tlie average woman to have a 
second ectopic pregnancy, since the condition of the two tubes may 
well be similar The mortality rate has been brought considerably 
lower since the 1920s This is entirely due to better preoperative and 
postoperative supportive treatment In discussing a paper Miller re 
ported that in Hartford Connecticut from 1909 to 192§ there were 
565 ectopic pregnancies in 62 913 live births In this senes of ectopic 
pregnancies there were twenty three deaths a mortality rate of 4 8 
per cent From 1928 to 1944 with better preoperalive and poslop 
erative care and transfusions there have been eight deaths in 357 
ectopic pregnancies or 2 4 per cent The number of live births was 
69 704 In Philadelphia'* from 1931 to 1943 there were 2 204 ectopic 
pregnancies with 101 deaths an average of 4 6 per cent but during 
the last two years the mortality rate has been only 2 2 per cent In a 
study of these 101 deaths it was evident that enors m diagnosis with 
delayed surgical intervention to the extent that thirty sw patients were 
not even operated on were the chief causes of death Of the sixty five 
patients on whom operation was performed thirty five w ere in shock 
and twenty six died of hemorrhage Of the twenty one patients listed 
as good risks but who succumbed five were listed as having died from 
hemorrhage and ten from peritonitis Five of the patients who died 
from peritonitis had undergone appendectomy at Uie time of opera 
lion for ectopic pregnnnc) Tlie other deaths fell into miscellaneous 
classifications Dcli> in diagnosis insufficient attention to preoperative 
and postoperative care and inadequate transfusions were the chief 
factors m the failures 

Generally the patient is seen in mild shock and is pale and per 
spiring wath a distended extremely tender abdomen and with marked 
rebound tenderness Tlie temperature is low or subnormal the pulse 
rapiA and weak and the Wood pressure low The leukocyte count will 
be elex ated after a number of hours as a result of the blood m the 
peritoneum but is not indicative of the amount of bleeding Restless 
ness particularly air hunger and d>spnea is the most reliable sum 
as to the seriousness of the loss of blood Felvac examination may 
rev cal a tender bulging mass in the cul de sac of Douglas and possibly 
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Appendicitis, though enfcnng the differential diagnosis in almost all 
acute gj-necologic conditions, will not be considered per se in this 
paper Nor will certain other conditions, such as perforated dner 
licula, ureteral colic or a perforated viscus, be considered 

CO>GEMTAL LES10>S 

The congenital lesions that fall into the realm of acute surgical 
conditions are those that are associated svith malformations of the 
reproductive organs and that are brought to the attention of the 
examining phjsician at tJie lime of the onset of the menses or shortly 
thereafter The history is generally that of a girl jn her teens who has 
never menstruated but has for some time had pains at monthly inter 
vals that are often jncipacitating During one of these attacks the 
patient is brought to a physician Examination will reveal a tender, 
bulging intact hymen with a dilated vagina and enlarged uterus or a 
normal vagina with a cervix that shows no evidence of bleeding from 
the external os Bectal examination will give confirmatory information 
of a large, tender pelvic tumor that seems directly connected to the 
cerv« The diagnosis is hemafocolpos m the first instance and 
hematometra in the second In either case the surgeon must funush 
an outlet for the menstrual blood and preserve as normal a genital 
tract as possible These patients are rarely seen before several painful 
episodes have been endured and the vagina, uterus or both are there 
fore considerably dilated In such situations the dilated organs have 
minimal resistance to mfection while the residual blood that is not 
evacuated furnishes an excellent medium for bacterial growth Rigid 
asepsis is therefore of utmost importance The surgical treatment con 
sists of incision of the hymen or dilatation of the cervix, as the case 
may be, with as little trauma to the tissues as possible The blood is 
then evacuated from the genital tract 


menses, and a soft tender mass bulging along the side of the vagina 


associated with tins lesiou uiai vviu iioi icquue treatment it there is 
a double uterus with one side funeboamg normally and the second 
QO external opening partial hysterectomy of the malformed seg 
ment is necessary All of these patients have a fair possibility of 
pregnancy 
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Without as much pain on gentle manipulation of the cervix as is en- 
countered in ectopic pregnancy The suggestive signs of pregnancy 
are lacking and the menstrual history is normal Also there is no evi 
dence in blood counts or physical examination of any severe loss of 
blood Rupture of a follicular cyst or graafian follicle will be consid- 
eied later Acute appendicitis is confusing only when the appendix 
IS situated m the pelvis E\ en so the history of abdormnal pain, then 
localized pain followed by nausea and vomiting, points to appendicitis 
The menses are normal and there is no relation of the attack to the 
periods The ph>sicTl signs of the abdominal examination are often 
localized to a very small area in the right lower quadrant of the 
abdomen The temperature is elevated to 99 4® or 101° F and the 
leukocyte count is elevated In appendicitis there are no signs of 
sudden, severe shock and no evidence of bleeding 

Acute pelvic inflammatory disease may be confused %vith tubal 
abortion with slow bleeding but not with the sudden typical tubal 
rupture and hemorrhage Acute pelvic inflammatory disease cus 
tomarily follows the menses or some pelvic insult and may cause 
vaginal bleeding However, the temperature and leukocyte count are 
elevated, the sedimentation rate is increased, the tenderness is most 
often bilateral bilateral masses may be palpable and there may be 
evidence of infection m the vagina or cervix Finally, the Friedman 
reaction is negative 

When the diagnosis of ectopic pregnanc> has been made, the only 
treatment is operative The incision is immaterial Either a right or 
left rectus incision over the ectopic gestation or a midline incision can 
be used ^Vhen the abdomen is opened salpingectomy can be done, 
pr*' - " »r . . . r ... 

tu’ 

be ^ 

as bilateral ectopic pregnancies have occurred - All the blood clots 
should be sponged out of the pelvis to lessen the opportunity for 
infection to dev elop or for adhesions to form If the bleeding has been 
minimal, there is no objection to performing appendectomy at the 
same time but, if the bleeding has been severe, it is safer to leave the 
appendix alone 

W'hen the patient is in shock on admission the characteristic phys 
ical and pelvic examination and the history leave no doubt as to the 
diagnosis and the patient should be treated for shock wliile the oper- 
ating room IS being prepared Intravenous adnunistration of isotonic 


- . . .. .1 ■ .a> ue exiremelj diUicult 

to gil i luge eiKiiigh lUidU into i \ein so that blood can be given 
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a mass m one adnexa but it wU defimtely show exquisite pam on any 
motion of the cervix Suggestive signs of pregnancy should be looked 


The pain is continuous and if there is any blood beneath the dia 
phragm there may be referred pain to the shoulder The last menses 
may be absent or possibly delayed and most often are scanty but the 
spotting may continue for days after a normal period would have 
ended A history of intercourse is seldom difficult to obtain, though if 
the patient is a young unmarried woman, it is often necessary to 
explain the seriousness of the situation and to obtain her confidence 
before she will admit the possibility of pregnancy 
In cases of tubal abortion when the products of gestation are pass 
ing out of the fimbriated end of the tube, the bleeding and shock 
may not be quite so catastrophic With the tissue in the fimbnated 
end, the bleeding may cease or be minima! for a penod of hours or 


worth while to wait for confirmative reports from a Fnedman test If 
the symptoms and tenderness continue even in the face of a negative 
Fnedman reaction, posterior colpotomy can be done easily The 
presence of free blood in the eul de sac of Douglas is sufficient evi 
dence to warrant explorahon 

The opbmal bme, of course, for treatment of any ectopic pregnancy 
IS before the tube ruptures and real bleeding occurs In this stage 
diagnosis is rarely accomplished and it is a therapeubc triumph when 
the correct diagnosis is made and explorahon is carried out early 
Again the history of abnormal or prolonged scanty menstrual period, 
plus a possibility of pregnancy, must make the examining physician 


sidered such as torsion of an ovarian cyst In the latter condibon the 
nset may he as sudden and the pain as continuous as m cases of 
° inoic megnancy However, pelvic exanunahon should reveal the 
^”t or at least Imut the tenderness rather defimtely to one side 


^ y . 
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fact IS extremely helpful in diagnosis Nausea and vomiting are fre 
quent There is no history or sign of pelvic Infection and there is no 
iireguhnty of the menses to suggest an ectopic pregnancy Tempera 
lure leukocjte count and sedimentation rates are all low and there 
IS no decrease of the concentration of erythrocytes Roentgenographic 
examination is often helpful either b> direct MsuaUxation of a pelvic 
mass or by demonstration of an abnormal calcification in the pelvis 

Examination will rexeal a tender lower abdominal wall often with 
considerable rigidity present Tlie majority of the tumors that twist on 
their pedicles are large and easily palpable Kelberg and Randall 
" * ’ ' "nitely 

with 

the bladder empty and the patient in moderate Trendelenburg posi 
tion Since these c)sts must haxe pedicles before torsion can take 
place they can usually be easily delivered and the pedicle divided 
between clamps The tube is often removed mth the cyst even if it is 
not involved m the torsion The remaining ovary must be inspected 
as some ovarian tumors are bilateral and there ma> be a tumor 
present m the second ovaij Tlicse patients have no loss of blood and 
speed IS not as essential as m the case of an ectopic pregnancy There 
fore they reach the operating room m reasonably good condition and 
for this reason further surgical procedures can be earned out as seems 
indicited m the form of either h)$lefectomy or appendectomy or 
both These patients stand surgical treatment well and postoperative 
complications are minimal 

A Twisted Fnllopian Tube —This is one of the rarer lesions en 
countered The s^anploms are similar to those of torsion of a cyst but 
the phjsical findings are not as definite as when an ovarian tumor is 
encountered The tube is usually adherent at the distal end and the 
twist IS about its longitudinal axis Surgical treatment consists in 
excision of the affected tube with preservation of ovarian tissue if it 
IS feasible Since this condibon occurs primarily after adhesions from 
pelvic inflammator> disease it is often necessary to go ahead with 
additional pelvic surgical procedures to prevent future trouble for the 
patient 

SIitlel«chnierz — “Mittelschmerz" is the name applied to ruptured 
follicular c>sts causing pam at the time of ovulation approximately 
tw elv e to fourteen dap after the onset of the hst menses The name 
IS also used indiscriminately for ruptiued corpus luteum cysts occur 
ring a few da>s later It is s>aion>anous vvitli oophorrhagia ^\^llle the 
s>TnnptoTns were Erst described a hundred years ago it was not until 
the early 1930 s that the first 100 cases had been reported m the 
literature The condition is cbaractembc of yxmng unmarried vvnmen, 
70 to 60 per cent of the patients being less than tw enty fiv e > ears old * 
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rapidly If the patient is a multipara or gives a history of transfusions 


normal as this will only provoke further hemorrhage but enough 
fluids should be given preopcraUvely to keep the systolic blood pres 
sure between SO and JOO jnm of mercury The nbdomen is opened 
through the mtdlinc for when a patient is in shock with I to 2 quarts 
(1 to 2 liters) of blood in the abdomen it is virtually impossible to be 
certain which tube is involved As soon as the abdominal cavity is 
opened a hand is passed into the pelvis which will be found to be 
filled with clotted and fresh blood The uterus is identified the tubes 
are quicklj palpated arid the one containing the pregnancy is tightly 
clamped between the fingers The bleedmg is tlien under control and 
the blood clots can be evacuated The pelvis is cleaned the intestines 
are packed off and salpingectomy is done As soon as the vessels to 
the tube are clamped and the bleeding is controlled transfusions are 
of the greatest benefit as they now can be used to build up the blood 
pressure and circulating volume without danger of further hemor 
rhage All the blood clots should be removed from the abdominal 
cavity Tlie appendix is not disturbed and the incision is closed in 
layers If blood for transfusions is not obtainable autotransfusion of 
filtered blood from the abdominal cavity can be used If compatible 
blood is on hand su/Rcicnt blood to bring the estimated blood loss 
to less than 1 liter should be given In the long run the ease of con 
valescence and the lessened morbidity more than compensate for the 
slight hazard of transfusion reaction from the odditional transfusions 

Regardless of how bad the conditon of these patients seems when 
they are first seen accurate diagnosis witli early surgical intervention 
and early restoration of the circulating blood volume will save prac 
fically all of them 

Torsion of an Ovarian Cysl —Torsion of in ovarian cyst is a sur 
gical emergency although a large percentage of the patients either 
have known of the presence of the adnexal tumor or will ^ve a 
history of chronic pain or of similar attacks that have occurred over 


the cases and in 
lomuial and often 
ffeefed side this 
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As much of the ovanan tissue as possible should be preserved An 
atraumatic suture or two should be enough to control the bleeding 
If not, then removal of the lining of the cyst and closure by a con 
tinuous locked suture \mI 1 control the hemorrhage The ovary should 
not be retno\ed for there is no prognosis ts to when tlie second ovary 
might be affected, perhaps even more severely Both tubes should be 
inspected for possible ectopic pregnancies, as several unruptured ones 
have been reported associated with a ruptured corpus luteum After 
the blood has been removed from the pelvis there is no conttaindica 
tion to appendectomy 

The prognosis as to future attacks should be guarded as many of 
these girls have similar recurrent attacks after operation 

Pelvic Inflammatory Diaca8e.~Acutc salpingitis is now a medical 
disease m its early stages and should be treated by chemotlierapy 
rest, adequate fluids and diet and pelvic heat In many cases the 
inflammation will subside spontaneously and never will need the atten- 
tion of a surgeon In some cases drainage ol an abscess is required 
and m a few cases persistence of symptoms will necessitate a radical 
pelvic operation It is primarily in the cases of early salpingitis, vvhen 
the diagnosis is m doubt between acute salpingitis and appendicitis 
or nuttelschmerz, that pelvic inflammatory disease enters the field of 
the acute surgical emergency 

Pelvic inflammatory disease stalls charTcteiishcally after some 
provocation or pelvic insult sucli as childbirth, menses, alcoholic or 
sexual excess or abortion Tlie pain i$ bilateral and low m the pelvis 
With nunimal abdominal spasm Tlie temperature js elevated often tp 
102® to 104® F with a rnirked elevation of leukocyte count and sedi- 
mentation rale There may well be evidence of acute infection in the 
glands about the introitus in the v'lgina or in tlie cervir Smears and 
cultures should be taken the litter on cbocohte blood .igar to deter- 
mine whether a neissenan infection »s present On pelvic eraminahon 
there will be marked tenderness on motion of the cervit with bilateral 
adnexal tenderness or masses 

If the differential diagnosis of appendicitis cannot be satisfactorily 
made exploration should be carried out at once If acute salpingitis, 
even with purulent mitvnal dripping from the ends of the tubes, is 
encountered it should be left alone Ten grams of Sulfathiazicle in the 
peKis plus postoperative chemotlierap) , should resolve the infection 
with a good chance of preservation of the function of the tubes Ap- 
pendectomy IS not inadvisable If the infection turns out fo be a 
Hire up of an old h> drosilpmx with sealed and obviouslj useless tubes 
bilateml salpmcectomy should be done 

Buptured Endometrial CjMs—Ruptured endometrial cysts are oc- 
casionaII> encountered as cmcrgenc> cases The onset is sudden and 
mav or ma> not he related to pli>sical aetivitj or trauma Tlie pain 



814 


JOSianr IIYDE PRATT 

It IS due to the rupture of a graafian follicle cyst at the tune of ovula 
tion witli the spilling of a small amount of blood info the peritoneal 
cavitj', causing the symptoms It is encountered also in the third week 
of the menstrual cycle after a corpus luteum has formed. \\'hen one 
of the latter ruptures, the bleeding may be more severe The amount 
of blood lost IS ordinarily small but occasionally death has resulted 
from hemorrhage 

No figures are available on the incidence, thou^ McSweeney and 
^V'ood stated that there is one case of operation for ruptured cyst for 
e\ery thirteen appendectomies Other extensive reports of emergency 
surgery hardly menhon the lesion Certainly it is a common condition 
when looked for and in more than 50 jier cent of the cases m which 
operation has been performed there was a past history of siiniJar 
attacks They may occur at monthly intervals, they may alternate 
sides and they may cease spontaneously In the great majonty the 
menstrual cycle is normal The pain is low m the pelvis and most 
often unilateral The onset is sudden with maximal pain present from 
the beginning The temperature is little, if any, elevated The leuko 
cyte count is usuall} less than 12 000 per cubic inilliraeter of blood, 
rarely as high as 20 000 Nausea and \onutmg arc present la about 
a third of the cases 

These patients uniformly undergo operation under the diagnosis of 
appendicitis or ectopic pregnancy Mittelschmerz differs from appen 
dicitis in being a low abdommal pain, sudden in onset, with maximal 
pain from the beginning and nununat, if any, temperatuie leacbon 
On exammabon the tenderness is not marked and there is seldom real 
spasm or rigidity of the muscles Pelvic examination may reveal local 
ized tenderness in one of the adnexa Mittelschmerz differs from ectopic 
pregnancy m the normality of the menstrual history its charactensbc 
midcycle occurrence, the lack of suggesbve signs of pregnancy and the 
negabve Fnedman leacbon 

Jf the diagnosis of mittelschmerz is made, the treatment is con 
servative The pabent should, however, be kept under observabon as 
occasionally die bleeding is severe The dinical course becomes pro 
gressively better within a few hours to a day or two while the leuko 
cyte count begins to fall to%vard normal shortly after its imbal nse 
^Vhen the diagnosis is m doubt beKveen mittelschmerz and ap 
pendicitis it is best to cany out an exploratory laparotomy If the 
symptoms are severe enou^ or if there are signs of considerable 
hemorrhage which «ould of course, suggest an ectopic pregnancy 
Ihe pabent should be advised to undergo an operabon at once 
Explwabon m the case of a dubious cha^osis is best earned out 
fhrouBh a imdline or paramedian inasion so that the entire pelvis 
be inspected The bleedmg foUide or corpus luteum cyst can be 
d bfied easily and the beatment of choice is conservative surgery 
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no evidence of hemorrhige of shock The onset is not as typically 
acute as in a case of twisted cjst and although a tender pelvic tumor 
Is present the abdominal wall does not resist the examining hand 
with the rigidity caused by torsion of n pedicle Treatment is explora 
tion and either myomectomy or hysterectomy If myomectomy is 
done all the fibroids present should be removed at this operation 

VAGINAL EMERGENCIES 

\ aginal emergencies do no*^ cause the diagnostic difficulties that are 
occasioned by the intra abdominal ones The presenting symptom is 
either hemorrhage or tumor Cervical or endometrial polyps or pedun 
culated fibroids may twist on their pedicles or become mfaicted 
from pressure as they pass through the cervix The onset is gradual 
but the patient presents herself for emergency treatment with an ex 
tremely malodorous discharge Examination will reveal the necrotic 
tissue in the vagina The small polyps can be twisted off without 
much trouble or further symptoms A prolapsing fibroid may fill the 
enbre posterior portion of (he vaginal canal and the cervix be palpable 
wiV as a small ring around it Treatment consists in the delivery of 
the fibroid morcellaling it if necessary If bleeding is encountered 
It can be controlled by a pack with at least 5 gm of sulfathiazole 
in the uterus and vagina In the presence of severe infection hyster 
ectomy if indicated should be delayed for three months At the end 
of this time it can be carried out without difficulty 

If the presenting symptom is vaginal bleeding the history is all 
important An embarrassed patient may completely neglect the fact 
that she had been married the day before A fibrous hymen will often 
bleed considerably when torn but the bleeding is easily controllable 
with one or two sutures 

^aglml bleeding from the cervix or uterus not associated with 
pregnancy is generally the result of a polyp and can be treated by 
dilatation and curettage and removal of the polyp However if the 
patient is more than forty years of age vaginal bleeding should make 
one suspicio ^ i - rr^ 

particularly * 

Morton the 
sionally on 

possible intra uterine pack will control the situation temporarily 

Incomplete AbortionB — Tbe'e form the largest single group of 
gjiieoologic emergencies and it is variously estimated that one out of 
four pregnancies results in an abortion miscamage or premature 
fetus Tlie great niajorit> of these occur in the first sixteen weeks of 
pregnane) * The abortion ma) be incomplete complete or inevitable 
when the patient is first examined The bleeding ma) be only mod 
emte or it ma) be severe even to the point of exsanguination If the 
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js similar to that of mittclschmerz and is id the lower part of t 
abdomen but uithoiit extension Nausea, vomiting and nse of te: 
perature are not remarkable Shock is not a feature, as it is in ca: 
of ectopic pregnancy and there arc no suggestive signs of pregnam 
The menstrual historj gives the only suggestive leads in an increasi 
djsmenorrhea There is usually also a history of lack of conceptii 
perhaps one child, seldom more, and none recently 

Phjsical examination reveals a markedly tender cervix and utei 
sacral ligaments Nodules maj be palpable behind the uterus Th« 
are also lower abdominal tenderness and rebound tenderness but r 
a great deal of spasm The diagnosis must be differentiated from t 
other lower abdominal emergencies and exploration is often necesss 
for '‘an acute abdomen" 

Once the abdomen is opened (he surgeon can make the diagno 
at once by the collapsed c>sl and llic characteristic chDColafc<oIor 
fluid in the pelvis The only cure is excision of all ovarian tissue, 
the endometrial c>sts are dependent on functioning ovanan tissue i 
their activity If the patient is near the menopause (he surgical tre, 
ment is bilateral oophorectomy with or without hysterectomy If I 
patient is jounger the decision as to radical surgical interventi 
\crsus consenativo treatment with the preservation of some ovan 
tissue must depend on the amount of pain and disabiLty she 1: 
had and whether she realizes (hat she might again require surgn 
intervention Unless the situation has been discussed preoperativi 
It is better to be conservative (han radical if the patient is young 

Oilier Abdominal Emergeneiee.— Rupture of a capsular vein* 
a leiomjoma is a rare condition associated with all the signs of inti 
abdominal hemorrhage plus (he presence of a large pelvic tumor T 
onset IS typically sudden and is most often associated with trauma 
physical activities Treatment is exploration through a lower midh 
incision followed by hysterectomy The niptured vein should 
looked for behind the tumor where it lies against the promontory 
the sacrum 

According to Seed, degeneration or necrosis of a fibromyoma 
found grossly demonstrable in 13 per cent of the cases in which oper 


the routine surgical usis c«.i-»sjuiiaiiy uowever, ciunng pregnani 
a fibroid degenerates and requires emergency operation Myomecton 
diould be earned cut if operation is necessary mth the expectanc 
thit the pregnancy will continue The symptoms are rather sevei 
bdommd pain without a great deal of nausea or vomiting There 
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posibon Some prepirntion of ergot should be used postoperatively 
to shmulate uterine contraction The pack can be removed sifely 
In twenty four hours 

One group of pitienh must be watched extremely closely and the 
prognosis to the family must be guarded These are the patients who 
have sepsis often as the result of criminal abortion The patient fre 
quently has a low fever and low blood pressure and looks very Sick 
but does not show much loss of blood These infections are generally 
overwhelming and the one liope is adequate chemotherapy Both 
sulfonamide compounds and penicillin should be used promptly 


suaimary 

An attempt has been made to review briefly the diagnosis and 
treatment of the acute gynecologic conditions requiring emergency 
surgical treatment In the two most important groups there has been 
a lowering of mortalit) and morbidity rates in recent years In the 
incomplete abortions it has been due to chemotherapy as well as to 
supportive treatment In ectopic pregnancy the mortality rate depends 
entirely on early treatment and preoperative and postoperative care 
With attention in particular to the restoration of the circulating blood 
volume 
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hemorrhage is severe, supportive treatment with cttemal heat, hitra 
venously aclmmistcrctl fluids, transfusions and so forth is started at 


in the utcnis and chemotherapy is started after operation if infection 
IS present 

UTien the bleeding is onI> moderate, treatment is instituted on the 
basis that the less that is done to (he patient tlic better her progress 
wtJI be and the fewer complications will develop The patient is put to 
bed. kept warm and given scdilives and fluids administered intra- 
venously If her blood pressure is low the foot of the bed is elevated 
Oxytocics are administered at once, then 1/320 gram (00002 gm ) 
of ergotamine tartrate, every su hours by h}podennic Mhen the 
uterus IS contracting gentle pressure will help it to expel the secun 
dines Laboratory tests are ordered immediately for erythrocyte count 
leukocyte count, hemoglobin determination, grouping of blood, Rh 
factor and urinalysis The patient is then given twenty four to fort) 
eight hours to complete the abortion If it is not completed lo that 
lengh of time, dilatation and curettnge will be necessary and should 
be earned out without further loss of time or expense to the patient 

Most of these patients are young, healthy women in an acute eondi 
(ton and intravenously administered pentothal sodium is the snes 
thetic agent of choice If the piticnt has lost much blood, her toler- 
ance of the anesthetic agent vvill be slight and 5, 10 or 15 cc of a 2S 
per cent solution may be suIBcicnt for the enbre procedure but 5C 
per cent oxygen with 50 per cent nitrous oxide should be given 
throughout the operation Intravenous adrninistrabon of fluids oi 
blood IS started preoperativcly depending on the amount of loss oi 


The utenne cavity should thai be explored xvith placental forceps 


(nitressm) or ergonovine maleate fergotrate) can be used mtrave 
nously if the uterus is large or the bleeding is bnsk ^VhcD the surgeon 


tiRumg It into die vagina lu neiu me uterus well op in a normal 
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either primary in the adrenal or secondary to the typical pituitary 
changes ” 

It IS considered by the mojonty of investigators that of the two 
ovarian hormones the estrogenic is the more vital m the relationship 
of the Ovanes to the other endocnne glands 

\Vhen the menopause js induced artificially the changes in the 
achvTty of the other endocnne glands naturally are more abrupt than 
those which occur \\hen the menopause Is spontaneous For this 
reason the symptoms at the onset are likely to be more severe 
especially if the rvoman has had no previous ovarian dysfunction 
This is trae at any age The young woman with a spontaneous ovarian 
failure does not as a rule suffer as much from the truly endocnne dis 
turbances as does a young woman whose meostrml periods have been 
normal and who suddenly suffers castration However because the 
menopausal symptoms are dependent not only on an endocnne im 
balance but also on the psychosomatic reactions which are the result 
of the changed glandular plijsiologj it is very diJBcult to predict m 
any certain case just how much disturbance the woman will experi 
ence Many surgeons have had the experience of performing complete 
removal of all the pelvic organs for a cancer of the cervix for instance 
from a young woman who previously had normal ovarian function 
Nvith surprisingly few menopausal symptoms resulting It must be re 
membered that although menopausal symptoms develop m 85 per 
cent of women ivith spontaneous ovarian failure perhaps only half 
of these women experience difficulty sufficient to make them think 
they need treatment If this number were considerably higher after 
the artificial induction of the menopause there would stiff be a fair 
number of women who would i ave only mild symptoms On the other 
hand it is common knowledge that women who baxe had menopause 
artificially induced for them for any reason other than perhaps for 
a malignant process are likely to attribute not only the usual symp 
toms but also any bizarre disturbance appearing after the menopause 
to the loss of their ovarian function 
A few years ago at the Chnic we reviewed tlie records of a group 
of 140 women who had arrived at tlie climacteric for whom we had 
carried out determinations of the content of gonadotropic hormone 
in the urme Tlurty four of the women were stiff menstruating but in 
106 the menopause had been present from several months to ten years 
or more Of these 106 forty -one had had artificial menopause induced 
for them 


The whole group of 106 women was divided into two subdivisions 
(1) those who had cTcessivc or menopausal tilers of gonadotrop n 
m the urine and (2) those who did not All the women v\ho com 
plained of marked and typical menopausal svmptoms such as hot 
ch.lls nmcis hcadacl,. dizzincs, imonima end 



rnFATAIEiVT OF THE MENOPAUSE, WITH SPECIAL REFER 
ENCE TO ARTirrC/ALLY EVDUCED MEISOPAUSE 

DixtA C Drits 

Wmi the induction of artificial menopause by cither surgical re- 
moval of the o\anes or castration irradiation there is known to ensue 
a sudden change in the secretory function of the remaining endocrine 
glands We are best informed at present regarding those changes 
which lake place in the anterior lobe of the pituitary gland Severing 
haus^ * and others have described certain cytologic features of flie 
acidophJs and basophils as constituting evidence of a state of active 
ehboration and discharge of their secretory products at this tune 
Sevennghaus said that “structural evidence of increased secretory 
activity of the anterior lobe at tins lime is m kcepingvvith the presence 
of larger quantities of hormone presumably of pituitary origin which 
may be recovered from tfie unne of menopausal women ” 

That certain chnnges take place also in the thyroid and adrenal 
glands no one doubts whether these changes occur secondarily to the 
pituitary hypcrfunction or primarily in these glands themselves as a 
result of tlie withdrawal of the ovarian hormones is not known as 
yet Iloskuis has called attention to the marked increase in vasomotor 
reactivity after tfie extirpation of the ovaries in dogs as shown by the 
response to iniecbons of nicotine which is a selective sympathetic 
stimulant “subsequent implantation of viable or ovarian tissue to n 


That there is increased activity of the adrenal cortex as well is 

women 
* Many 
3 called 
fter the 

menopause Ihis has been called a cushmgoid habitus and has 
been svispected of being a mild form of Cushings disease A 
recent thesis by Mellgren from the University of Upsala well estab 
bshes the point that enlargement of the adrenal cortex is typical of 
this menopausal syndrome This enlarRemcnl and certain histologic 
Ltutes presented by ■»“« Kpress.on. of hyper 

t rtinn hfelleteo vvTOte that the end of the normal menstrual 
cycles is m all probability attended by raised adrenocortical funebon 
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diminish in seventy When radium or roentgen ray castration has been 
employed, the symptoms seldom are manifested before the third month 
after treatment We hav e found that the greater number of patients 
report for treatment within the first year after the menses cease 
It IS well to discuss the whole situation at the outset with the patient 
who is to undergo castration, so that she may feel there is help for her 
if she needs it For instance, if she had a malignant condition for which 
the menopause was induced I beheve it is best to advise her against 
taking es^ogenic hormone, but to assure her that if she needs help, 
sedative agents are available It is often surprising how such women 
will maintain themselves satisfactorily without any medication for 
their menopausal symptoms In the example I have just mentioned 
the fear of recurrence of the malignant process may obliterate all the 
other fears An occasional patient whose symptoms persist may con- 
contmuc to take barbiturates, a practice which no doubt has become a 
habit, but on the whole it has seemed to me that women who have 
undergone oophorectomy for malignant lesions give physicians less 
trouble than do those who have undergone tins operation for condi- 
tions other than mabgnancy 

It IS my feeling that a thorough discussion of the symptomatology 
of the menopause with the patient previous to its onset, if possible, 
alla)smanyfe ’ ’ • • • * ’ » , ,, 

patient asks foi 
the symptoms 
therapy alone 

the ph>'Sician must be careful In such a case an anxiety state alone 
may be responsible Hence, it is well to have a quantitative determina- 
tion of the content of gonadotropic hormone m the urine earned out 
to determine if this hormone is present in excess amounts, also, it is 
wise to follow the effect of estrogenic hormone therapy by the taking 
of vaginal smears so that the response to the therapy can be evalu- 
ated When the effect of the estrogenic hormone in the vagina is good 
the patient s s>Tnptoms should be either gone or greatly ameliorated 
If the> are not, something is wrong which means that the physician 
must look further to find the cause of the patient’s symptoms 
I cannot enumerate here the man> fears which women have in 


- ~ j n ii ail, assotuieu with 

the endoenne s>'stcm Such women seem suddenly to realize that 
older age is coming on that child bearing will be over and that their 
period of greatest usefulness has passed. If the ph)sician can elicit 
each woman s particular Icar and offer her some reassurance, many 
of her ps>chosomatic complaints dunng this penod will disappear 



822 


bElXA C URIPS 


mild depression ucre found to belong to the group jn nhich meno 
pausal titers of gon idolropin were present in the unne These women 
had received no treitment There were thirty three women in all and 
among these were nine for whom tlie menopause liad been artificially 
induced Of six women still complaining of severe symptoms ten or 
more years after the menopause four had had the menopause arti 
ficially induced 

In the second group of women who did not have an excess of 
gonadotropic hormone in the urine were forty three women who had 
typical mild symptoms Some of these forty three women were re 
ceivmg therapy with estrogenic hormone Of these sixteen had had 
the menopause produced artificially Among those who had passed 
the menopause by ten years or more there were nine women who 
were still complainmg of mild symptoms for three of these the meno 
pause had been induced Also in this second group m which there 
was no excess of gonadotropic hormone in the unne were thirty 
women who complained of some bizarre symptom which they at 
fributcd to the menopause For sateen of these women the menopause 
had been artificially induced as was true likewise of all the six 
women still complaining of symptoms ten years later Charts of this 
study have been previously published 
On the basis of results of this study it would seem possible to con 
elude that perhaps the women for whom artificial menopause is pro 
duced continue to experience the true endoenne disturbances over a 
longer penod than do those for whom the menopause was spontane- 
ous Also it would appear that women who have had an artificial 
menopause are more likely to complain of bizarre symptoms and to 
attribute any such symptoms which Uiey may have to the Joss of 
ovarian funebou Sometimes physicians also ore likely to think that 
any woman for whom the menopause has been artificially induced 
must continue to cxpenencc related symptoms with the result that 
the woman is treated unnecessarily with hormones and to no avail 
It IS well for the physician when he is faced with the necessity of 
bringing about an artificial menopause and especially in a woman 
who has fair ovanan funebon to bear in mind that there is at least 
a fair chance that tlie woman wdl have rather severe hot flushes and 
the other vasomalor symptoms known to accompany these 

The content of gonadotropic hormone in the unne begins to in 

> to three 
mild hot 
the sur 

rule IS about twenty one to twenly^jght days post 
physician usually can predict and also can tell the 
[hat her syrniptoms will be most severe from three 
after operation and that then they should begin to 


geon which as a 
operatively The ] 
surgical pabent l 
months to a year 



TREATMENT OF THE 1.1EN0PAUSE 


825 


therapy There are few uomen who cannot take the synthetic estro- 
genic hormone, stilbestrol, and obtain relief therefrom Nausea and 
vomiting are unusual if the daily dose is kept at or below 0 5 mg 
This is enough to stop the hot within about two weeks, at the 

end of which the dose can be reduced to 0 25 mg , and administra- 
tion can be contmued for three months After a rest period, if the hot 
flushes return, 0 25 mg is often sulBeient and, later on, 0 1 mg is 
enough After the menopause has been established artificially the 
physician does not need to worry about inducing bleeding when he 
administers the hormone, unless, in the case of surgical castration, 
the uterus unfortunately has not been removed During the first year, 
then, when symptoms are severe, more estrogen can be administered, 
if necessary Some women complain of increased nervousness when 
they are treated with stilbestrol, and prefer the natural estrogens A 
water soluble estrogenic substance, prcmarin, administered daily in 
a dose of 1 25 mg , does very well This dose later can be reduced 
to 0 62 mg If premarm is not potent enough, ethinyl estradiol 
(estmyl) is available in doses of 0C6 and 0 02 mg This is a synthetic 
product, but the chemical structure is similar to that of the natural 
hormone The effect of oral medication lasts only about forty-eight 
hours after medication has been discontinued The medication em- 
ployed should be given daily In my experience, medication admin- 
istered orally is more easily tolerated and not so easily forgotten when 
taken at bedtime, as might be true of agents administered otherwise 
In the treatment of the atrophic disturbances often encountered 
after the menopause, estrogenic hormone again is helpful When the 
physician is dealing with sunplc atrophic vulvitis and vaginitis accom- 
panied by a sense of fullness and soreness m the vagina and itching 
of the vulva, the local use of the estrogenic hormone in the form of 
vaginal suppositories or the oral administration of an estrogenic sub- 
stance often gives entire relief In these oases it js usual to adrmnister 
the estrogen for five or six weeks only The therapeutic effect of the 
hormone can be attained within ten to twelve days If this effect is 
maintained, then, fo * ” ’ ’ 

has recovered and ' 
best to warn her, 1 
treatment ma> need to be repealed 

Leukophkia of the s-uIvt is treated surgically, by vulvectomy Es- 


suspicious nodules, ulceration or fissure about the xiilsa biopw of 'a 
specimen of tissue should be performed before an> hormone is admin- 
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Such complaints will never be cured by means of hormone therapy 
At times the physician miy ha%e had a patient who complains only 
of one feature of the tj^pical hot flush, such as tachycardia She has a 
fear of lieart disease She uill benefit from hormone therapy if the 
tachycardia is explained as being an accompaniment of the hot flush 
and slie is reassured as to her heart 
Fatigue and tension states are common also during this period be- 
cause of interference XMth the patients sleep by the hot flushes and 
also by true menopausal insomnia In these cases barbiturates often 
are xery helpful at tfie beginning of tlie treatment, in association with 
hormone therapy At the Sloanc flospital for Women in New York 
City, Buxton said, it is the practice to begin treatment with bar- 
biturates An agent such as grain (0016 gm ) of phenobarbital is 
administered three times a day after meals and I grain (0065 gro ) 
IS administered at bedtime It was said that such medication would 
bring relief to slightly more than half of the patients jn that hospital 
All types of patients were included in the group mentioned by Buston 
With the administration of estrogenic hormone m suflScient doses, 
the distressing vasomotor waves or hot flushes and other symptoms 
often associated subside Insomnn is controlled, fears and feelings of 
inferiority depart, and a sense of well being again develops Enough 
hormone should be administered during the first ten days or two 
weeks of treatment to stop the flushes The dose can then usually be 
reduced, but the physician should continue to administer sufficient 
hormone to hold the symptoms in abeyance for at least three months 
to allow tlie woman a chance to feel like her former self for a time 
Tins g;ives her confidence that there is some help for her if she needs 
it Then, the dose of hormone can be reduced gradually over a period 
of another month, and use of it can finally be stopped for a month 
Sudden withdrawal of the hormone may increase the hot flushes If 
necessary, then, the course of treatment can be repeated The second 
course of therapy generally can be less than the first 

The hot flushes or vasomotor wnve> disappear first with the treat 
ment Insomnia and simple depression disappear slowly, larger doses 
of hormone may be necessary when these are present It is weU known 
as Fluhmann has pointed out, that the menopausal symptoms subside 
with the administration of much less estrogen than is required to re 
duce the titer of the gonadotropic hormone in the unne This is per- 
haps the reason why, m many women the symptoms return when 
administration of the hormone is stopped The high level of gonado 
tropic hormone may persist for years in some women The oldest of 
our patients was a woman seventy years old who had never had any 
treatment and was Sbll having typical symptoms twenty years after 
her penods had ceased i . j 

Oral estrogemc therapy has practically supplanted intramuscular 



PREHIENSTRUAL EDEMA 
Lo» A Da\ 

Premenstrual edeim ftnd calam menstruil disorders are objective 
signs of the syndrome of ovarian hypofunclion Antedating frequently 
the appearance of the objective signs of the syndrome are the sub 
jective symptoms Since these symptoms are complained of bv 
younger, menstruating women they are frequently attributed to 
neurasthenia 

The subjective symptoms of this disorder are those produced by i 
disturbance of the function of one or several of the systems of the 
body Many symptoms, consisting of excitability, feehng of tension 
failure of memory and inability to concentrate are referable to the 
central nervous system The patient frequently wakes about 2 or 3 
AM and cannot go back to sleep Many times she is aware of an 
occipitofrontnl headache which persists on rising The function of the 
circulatory system is frequently disturbed In addition to hot flushes 
the patient may experience tachycardia palpitation and cold hands 
and feet A sense of substernal oppression frequently causes her to 
seek medical aid as she fears tliat she has organic heart disease The 
otolaryngologist sees a number of these women because of disturbing 
tinnitus and dizzmess Other patients are plagued by gas, bloating 
and constipation Tliey may also have a sense of soreness in the louer 
part of the abdomen, which they frequently describe as a “rawness" 
in addibon to the symptoms produced by disturbances in the various 
systems most of these patients complain of a sense of exhaustion and 
easy fatigability A large element of fear exaggerates the symptoms, 
as the patient feels that something serious must be xvrong, otherwise 
she would not feel so “terrible " Tlie bizarrencss of the symptoms may 
be explained by the variation m the degree of ovarian hypofuncUon 
m different individuals This is determined in turn by the causabon 
of the condibon 

If these cases are dmded according to causation they fall into five 
groups Group 1 contains those cases in which symptoms and signs 
dexelop because of a consfitutionall> mfenor genital apparatus Care 
ful re\ lew of the family history wiH usuall) re\ eal the fact that some 
of the patients progenitors ha\e had difficulties with their menses or 
piegnancies or ha\e had surgical treatment for peUac tumors In 
group 2 arc those cases m which the trouble dexelops after a pebac 
operation An ox ary or both oxauies liaxe been remoxed or some type 
of suspension operation has been performed that has probably inter 
fered xxath the blood supply to the pelxic xiscera In group 3 are the 
827 
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In summary, Jt can be stated that Uiere is little difference bel«eei, 
the treatment of arttheial menopause and the treatment of spontaneous 
menopause The s}’inpfoms of the artificial menopause may be more 
severe because the castration changes in the glands of internal secrc 
tion which induce the characteristic vasomotor disturbances are 
brought about more abruptly than when spontaneous menopause 
occurs 

It would seem from our studies that tlie postmenopausal sjmptoms 
are not onlj lilcly to be more severe during the first jeir after cas 
tration, but that they also will last longer, because more women 
treated by castration were sliU complaining at flie end of ten years 
The psychosomatic reactions were more commonly noted after the 
artificially induced menopause, in such cases, in vvhicli symptoms an. 
atypical we have found studies of the fittr of gonadotropic hormone 
In the unne to be of considerable help in decision as to whether or 
not estrogenic hormone therapy is justifiable 
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group o£ forty-two hoalthy young women, noted a gam of 3 pounds 
(14 kg ) or more m 80 per cent of them prior to the menses A 
similAT though not so maited gain of wei^t has also been noted at 
the time of ovulation The incidence of other symptoms, such as tense- 
ness, irritability, increased motor aehvily, crying spells, headiches, 
vertigo, insomnia, painful breasts, djsmenorrhea and ulcerative sto- 
mahtis and vulvitis, has been studied by Ziserman, Israel and Werner 
l^arious case reports have served to call attention to some of the 
more severe manifestations of the syndrome Thomas m 1933 reported 
two such cases In the first case, a woman twenty nine years of age 
sought medical aid because of bitemporal headaches, blurred vision, 
vomiDng, swelling of the hands, face and body, oliguria and a pre- 
menstrual gain of 10 to 12 pounds (4 5 to S 4 kg ) Following the onset 
of menstruation she evpeneneed polyuna, return of her weight to 
normal and disappearance of her other symptoms The second patient, 
a woman thirtj eight )eats of age, complained of headache, blurred 
vision, prostration, nausea and swelling of the face, body and extremi- 
ties which occurred with each period Following the onset of menstru- 
ation she would void large amounts of urine, as much as 4,500 cc in 
tw'enty-four hours, and promptly recover In the interim between the 
periods she was well and active In neither case was there any evi 
dence of intracranial disease, though at the height of her symptoms 
the second patient Ind clicking of the optic disks, which disappeared 
with the disappeaiancc of the edema 
McCullagh in 1941 reported an even more striking case His pa- 
tient, a woman twenty four years of age, complained of headaches, 
diplopia and puffiness of the lumds and face At the time when these 
symptoms were at their height she was found to have bilateral choked 
disks of 5 diopters with enlargement of the blind spot Increased 
spinal fluid pressures vv ere recorded at the height of Ae edema and 
headache No evidence of an intmcraiual lesion was found The only 
chemical abnormality was a high concentration of sodium m the 
blood Dell) dration therapy and the use first of A P L and later of 
diethylsfilbcstrol controlled the patient's symptoms 

RErORT OF CASES 

The following case reports will serve to re-emphasize the chmcal 
picture The hormonal assays may shed some light on the hontionvl 
disturbance responsible for the condition 

Case 1 -The patient came to Ihe Omic la March, 1938 She was thirty three 
jears old the molher of two cJuldrea. eged thirteen and elewn jears A jeat 
Alter the birth of the last child she had had one other prejpiancv tlial hi'l 
in an abortion a* •*'" •>- — i _ .i » - 

h'ishaod had be 
l-rars old, the n 
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cases Jn which tlie trouble develops after an inflammatory process in 
the pehis Many of these processes are local in origin being caused 
by a neisserian infection or sepsis follosving pregnancy, abortion or 
surgicnl treatment Others are secondary to a generalized abdominal 
process which subsequent!) localized in the pelvis 

’ ‘ ' » • I* « . f II ^regnanc> 

■ . clear but 

jf oianan 

hypofunclion de\elQp after a pregnancy 

Group 5 contains the cases in which s}'inptoms appear secondary 
to debilitating disease elsewhere in the bod), after psychic or physical 
trauma or after \anous tyiics of dietary resinebon TIus latter group 
of cases, in contrast to the other four cthibits the symptoms in a more 
transitory manner Correebon of the causative agent is usually simpler 
and followed by more rapid improvement while in the other four 
groups the ehologic agent is not so easily corrected and beatmenl is 
more often substitutional m character Another point of importance 
in the administration of substitutional therapy is the fact that ovanan 
hypofunebon tends to become intensified with aging and the dose of 
• ' ' ’ ' with the passage of time 

ncountered Mild degrees are 
le menstrual cycle, mild pelvic 
pain, soreness of the breasts and moderate premenstrual gain of 
>vei^t In cases with more marked hypofunction there are more pro 
nounced menstrual irregularity and associated symptoms such as hot 
flushes, insomnia, headaches and pronounced premenstrual gain of 
weight 


sw effing of the face hands and feet with concomitant decrease of 
urinary excrebon Excretion of female sex hormone in the urine 


present m the severest cases of this nature-temporary or permanent 
amenorrhea brought about by roentgen treatment appears to be the 
proper procedure” . 

Other investigators since nav^nicliea the incidence of the various 
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She had no gastro intestinal symptoms ercept constipation and had to resort 
to almost daily use of a laiatise Het nwnstitta! petiocU had started at the age of 
fifteen years Tliey were regular every twenty eigl t days witli a scant three day 
Bow during which tune she used a total of sit pads The flow was associated 
with severe lower abdominal cramps backache nnd tlie headache mentioned 
previously 

The physical examination showed the patient to be 5 feet 3 inches ( 160 
cm ) tall and to weigh 144 pounds (65 3 Lg ) Her blood pressure was 110 mm 
of mercury systolic and 70 diastolic and pulse rate 80 beats per minute Her hair 
was coarse and dry There was rather marled edema of the tissues around the 
eyes and of the eyehds The hand were puffy but there was no pedal edema Tlie 
remainder of the examination including that of the pelvis gave negative results 

The unne did not contain sugar or albumin and had a specific gravity of 
1020 The concentration of hemogtobin was 14 5 gm per 100 cc of blood (96 
per cent) Roentgenograms of the thora* and liead were negative Examination 
of the ocular fundi give negative results The basal metabolic rate was +20 per 
cent She was advised to discontinue taking thyroid and to return in a month 
for observation and a recheck of the metabolism SUt. was not seen again for 
three months at the end of which time the basal metabolic rate was +12 per 
cent fine was given a sedative to use at the lime of the menses for the cramps 
She was next seen at the Clinic in October 1&37 OuTing the intenm she had 
married and came now for prenatal caio She was approximately three months 
pregnant Her blood pressure was 100 mm of mercury systolic and 70 diastolic 
and she weighed 14fl pounds (602 kg ) The basal metabolic rate at this time 
was —3 per cent The concentration of hemoglobin was 12 3 gm per 100 c c of 
Wood (81 per cent) Unnalysls gave negative results with a specific gravity of 
1016 


During the prenatal period despite an effort to control her weight it increased 
from 146 to 199 pounds (062 to 903 kg) In the last month she had marked 
edema and elevabon of the blood pressure on several occasions to 140 mm of 
mercury systolic and 100 diastolic She was treats in the usual manner for pre 
eclamptic toxemu went to term and gave birth spontaneously to a normal male 
infant The Infant weighed 7 pounds 6 ounces (535 kg ) The mothers post 
partuRi course was uneventful except for the fact that she could not nurse the 
iitfant because of inadequate lactation 

The patient came under my personal observation in September 1939 at 
which time the baby was one year four months old She came again complaining 
of swelling of the eyes and hands which had become more marked in the last 
three months The swelling varied In amount Increasing about one week before 
the expected period She noted that her weigM increased 5 to 8 pounds (23 to 
27 Vg ) during this penod Her breasts became tender and engorged premen 
strually She had increased (hirst but liad not noted increased unnary output at 
this time She was sleepy and tired all the time and experienced a feeling of 
depression She had noted a marked decrease of libido TTie menses which lad 
previously been twenty-eight days apart were becoming closer together so that 
the last several periods had occurred every two weeks with a prolongation ci 
wie flow for a penod of eight to ten days Slie hid n severe headiehe which 
preceded the onset of the flow by two or three diys and lasted for the first two 
or (firee <fa\$ of the flow 

Tie pibcnts physical eximtnalion gave negative results except for the pres 
oc ” marked edema of the tissues around the eyes and of the eyelids 
* fk * t ^ features of the entire face appeared eoine and broad She was 
rather sfcw In response to questioniog and had a lethwgvc appeaxa-vee Tbeie w-tn 
w*. Ok* I'" pressure was 90 mm of mercury systol e 

and 00 diastolic. She weighed 160 pounds (72 6 lg ) Her basal meta^hc rate 
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scan( periods slie compbinod of the folkmiag symptoms About one week before 
the anliapalcd pcnod she noted tlic (mset of swelling of the face, eyelids fore 
arms and abdomen winch "us so marked that her clothing was uncomfortable 
She would gain as nmih a« 10 pounds (4 5 kg ) during this tune and had noted 
that she passed little urine She had many hot flushes and some frontal 
headaches of moderate seventy At tius tune of the month she was intolcraut of 
the heat ond had on occasion taken her temperature and found ft to be elevated 
to 100' F In 1933 her pebis had betm explored and utenne suspension and bi 
lateral resection of the ovane* had been performed After this procedure she had 
been bothered with a dull pain in the right lower <]uadrant of the abdomen and 
increased seventy of ll e other symplorns 

The patient was at tlic Clinic under observatioo for a period of five days 
which was not Jong enough to foJJow her through one of the pencils of gam of 
weight She was at (he scvt.ntecnth day of the cycle at the tune my colleagues 
and I first saw her Her general physical examination and examination of the 
pelvis ga\c negative results Her blood pressure was 138/90 and 140/100 in miUi 


piuiLii pi.1 luu v. u ui jvtuii WHO all aiuuimii giuuuuii lauo t>i * - i A 
culation test for syphilis gave negative results Rowtgenogranu of the thorax and 
sella turcica were negative The basal metabolic rate was —2 per cent 

Twenty four hour unne collections were assayed for estrogen, prolan and 
pregnandiol Forty rat units of estrogen per twenty four hours was fouod at the 
seventeenth day of tlie cycle and 10 rat units per twenty four houn at the twen 
tieth day of the cycle Hie average nomtal value for estroeen at this time of the 
cycle js 85 rat “ ■ , y 

tropin were foi •• 

mally menstrua it 

units per Lter u .uwes uic much in excess of the normal There was 0 597 
mg of pregnandiol in a twenty four hour amount of urine at the nineteenth day 
of the cycle Tlie average normal value is S mg per twenty four hours An 
endometnal biopsy showed an early diOerenliative phase of the endornetnum on 
the eighteenth day of the cycle 

The patient returned home to her local physicxan for treatment It was sug 
gesled that he give her a trial of estrogenic therapy There is no further follow up 
on this case at the lime of wncing of this paper 

Case 2 -The patient was first seen in tlie metabolic section of the Clinic in 
1936 She was a nineteen year old student nurse and was sent in by the nursing 
supervisor because someone suspected that she had disturbance of the thyroid 
eland About one year before this—bicaiise of pufiSness of the tissues around the 
eyes and of the han^ lethargy and fabgabihty-she had beer, ... a — — 


uiMiig II iiuwever the edema did n 
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bestrol and that this was interfenng wiUi the menstrual rhythm Twenty four 
hour samples of urine were collected at this time and assays showed the unne 
to be negative for excessive amounts of gonadotropin and to contain 158 tat 
units of estrogen m the twenty four hour specunen The dose of diethylstilbestrol 
was reduced to 1 mg a day m the second half of the cycle The October penod 
started on October 23 and lasted for six days with a total of six pads The next 
period of flow started on November 8 and Listed six days The patient men 
struattd again fiom November 28 to November 27 The dose was changed from 
I to 0 5 mg a day to he taken from the tune of the cessation of the flow and 
stopping four to five days before the next aoticipated flow 

The patient was seen again four months later Donng tlie intenenmg period 
the menses had occurred regularly every four weels with a four to five day flow 
of inodeTaie amount The edema was well controlled and her weight was fairly 
constant around 150 pounds (680 Vg ) The headaches were mild and occuned 
only a few hours before the onset of the flow Hie next tune she cane was 



Fig 258— The same patient as in figure 287 The edema of tlie tissues around 
the eyes and of the eyelids lias disappeared 


several months later She reported that she had slopped the medication for a 
penod of a month to see if she could do without it Dunne this tune she had 
gained 7 tv- /ooi- „ .t. 


cuui lueu to take it in this manner 

^^e saw her again at the end of this time October 19-jl when she came 
m to say good by as she was moving from Rocl ester Ue have had a report 
Imm her approximateV twee a year smee that time and have seen her on one 
occasion during July l9-{5 During these four yean she had attempted on several 
twas ons to go without the drug The last penod she had gone without it was 
'■*** however started to take the medica 

1 ‘ ’’'f Dunng the lime she was not 

i^mg the m^icalion her weight increased from l5Q to 166 pounds (680 ti 
*oo kg } and h„daches Tcairred four dav^ before and dunng the period 
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was £d ■ ■ 

for as 

ilometnal biops> was Oonc at tie some time It was impossible to tell wiiai u le 
tins was in the c>clc because of ll e uiegularit)' 1 ut it can be stated tliat the 
next penod of bIei^dlng following the biopsy occvned five days bter September 
26 1939 Tlie endometrium was in the early differentiative phase of the cycle 
There were 21 rat units of estrogen present in a twenty four hour amount of 
unne and 40 rat units of gonadotropin present per liter 

Oral administration o! 2 mg dietliylstilbestrol a day was begun after the 
next episode of bleeding The penod came on again in seventeen days The 
cramps were not much different but the patient felt much better generally The 
^ema was less the Iicadaclie came on the evening before the onset of the 
bleeding and was gone the next day During the next four montlis her periods 



Fig 287 —Edema of the tissues around the eyes and of the eyelids 


bcamc regular every twenty eight days with a flow of four days By January 1 
1940 (fig 288) her weight had dropped to 1S3 pounds (703 kg ) The head 
acl es were rot bothersome She had only mild discomfort with the flow' The 
February period occurred at the conect time she did not menstruate m March 
and started to menstruate the middle of April 1940 The flow' was excessive for 
a period of three days and she was treated on the supposibon that abortion was 
mevitable However we saw no tissue and she was not awfare of passing any 
She disconbnued the medication for a penod of sw weeks during which tune 
Vhe edwra MWitid vbe eyts ttaxVed V» rexair SVie was advised lo rettmi tft tb* 
former method of taking the diethyUtilbestrol 

The May penod started on time and was normal the June penod was 
delayed for two weeks and the pabent menstruated cmly one day She did not 
menstruate again until August 8 when slie had a very scant one day flow My 
colleagues and I fell at this time that she must be getting too much diethylstll 
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bestrol and that this was interfering with the menstrual rhythm Twenty-four 
hour samples of urine were collected this time and assays showed the urine 
to be negative for escessue amounts of gonadotropin and to contain 158 rat 
units of estrogen in the twenty four hour specimen The dose of diethylstilbestrol 
was reduced to 1 mg a day In the second half of the cycle The October period 
started on October 23 and lasted for six days with a total of slx pads Tlie next 
penod of flow started on November 8 and lasted su days The patient tnen- 
stiuated again from November 23 to November 27 Tlie dose was changed from 
1 to 0 5 mg a day to be taken from the time of the cessation of the flow and 
stopping four to Eve days before the r»eit anticipated flow 

The patient was seen again four months later During the intervening period 
the menses had occurred regularly every four weeks witli a four to five day flow 
of moderate amount The edema was well controlled and her weight was fairly 
eonstant around 150 pounds (680 Vg ) The headaches were mild and occurred 
only a few hours before the onset of the flow The next tune she ea ne was 



Fig 2SS —The same patient as in figure 287 'Ihe edema of the tissues around 
the eyes and of the eyelids has disappeared 


several months later She reported that she had stopped the medication for a 
periM of a month to see if she could do without it During this time she liad 
Tt!” V ( 3 2 kg ) more than the average that she had been maintaining 

U * j had returned and the edema around the eyes was apparent again 

decided to have her try takmg 05 mg of the drug throughout the cycle 
this dose proved to be very satisfactory m controlling the symptoms and she 
continued to take it in this manner 

in * * October, 1941 when she came 

f eood by as she was moving from Rochester We have had a report 

trorn. vpjntKfltnAdjy twice a year since -aiift time and have seen "her on one 
casion dunng July 1945 Durmg these four years she had attempted on several 
oec^ions ,0 go without the drug The last period she had gone without jt vva- 
S'*" however, started to take the medica- 
^ the hme she was ^t 

75tL V >nfdicaiion her weight increased from 150 to 166 pounds (680 f<i 
rg ) and the headaches recurred fcnir davs before and during the period 
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The menses Lecarae Jrregiilar ami occurred e\cfy two to three weeks with a 
prolonged flow of su to eight days She noted increased nervousness and sleep* 
lessness and a loss of libido The edema around the eyes recurred and the hair 
became dry and brittle After the lesumptioa the medication for a period of 
a week, the patient felt improved and began to lose weight \Vhen we saw her a 
month later her weight was 150 pounds (68 0 kg ), there was no edema present 
and she was feebng mudi improted The urine wras negative with a specific 
gravity of 1 020 Iloenlgenograrns of the thorax and head were negative Tlie 
unnary estrogen was 23 rat units i>er twenty four hours and the assay for gonaclo* 
tropin imsitise for excess amounts (-bSS rat units per liter). She was advised to 
continue with the same dosage of dielhytstilbestrol that she had been taking 

COMMENT 

The cause of the pliysital and mental disturbances seen in some 
women preceding menstruation is not definttely known Frank was 
the first to suggest a hormonal pathogenesis On the basis of etperi- 
mcntal and clinical data be concluded that the syndrome is due to 
hypercslrinlsm 

Thom and his associates'* ** have studied the electrolyte and water 
balance of animals into which large doses of the crystalline sex hor- 
mone (cstionc, estradiol and progesterone) had been injected. In 
these animals there was a striking but temporary retention of sodium, 
chloride and water, which was followed in a period of five days by a 
rebound effect and loss of the retained sodium, chloride and water 
Thom and his associates observed that almost half (hventy-four of 
fifty) of a group of normal female subfccts gained 1 kg or more dunng 
the week preceding menstruation In twenty four to seventy-two hours 
after the onset of menstruation, diuresis occurred and the subjects 
lost weight A similar though usually not so marked gain of weight 
occurred at the tune of ovulation While some of this gam of weight 
tan be oplainccl by an increased food intake, carefully controlled 
balance studies showed that under constant dietary conditions the pre- 
menstrual gain of weight w.i5 associated with a retention of sodium 
chlonde and wafer Studies of the unmry excretion of the female sex 
hormone dunng the saint penod indicated a fluctuation which could 
be correlated in most l^stancc^s wtih the cyclic changes in the excre 
tion of sodium, chloride and vv.xter 

Such cyclic changes were observed'* in j patient who had under 
gone hysterectomy but whose ovanes were intact Another patient 
who had undergone both hysterectomy and oophorectomy did not 
show significant fluctuation in the iinnary excretion of electrolytes 
during a tlurty day period This patient had had episodes of pre- 
menstrual edema prior to the ojxration eighteen months previously 
Her unne contained a rather high titer of follicle stimulating hormone 
but no estrogen 
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of electrolytes is more striking during the premenstrual period than 
at the time of ovTilation suggests the possibility that progesterone or 
progesterone m .addition to estrogens is more effective than the estro 
gens alone Experimental studies have shown that progesterone has 
an effect on electroljle balance that closely resembles the effect of 
the adrenal cortical hormone Furthermore it has also been shown 
to increase the survival period of adrenalectomized animals an effect 
which parallels its ability to maintain the electrolyte balance of 
animals 

Quoting Tliom and his co workers further tliey say 
“It seems unlikelj that an increase over normal m the secretion of 
sex hormones is the factor responsible for the premenstrual edema 
noted in these patients Tliey have concluded “that premenstrual 
edema is probably the result of normal cyclic changes in sex hormone 
secretion achng as a precipitating factor in patients with some under 
lying change which predisposes to excessive retention of sodium 
chloride and water Sodium restriction and supplementary potassium 
medication were effective m moderating the sodium chloride and 
water retaining effect of both gonadal and adrenal cortical hormones ” 
GreenhiU and Freed have reported good clinical results m patients 
with salt restricbon and administration of ammonium chloride pre 
menstnially 

Some doubt that there is a disturbance of the electrolyte balance 
causing the syndrome has been cast by recent studies of Greisheimer 
and her co workers and Danforth Boyer and Graff Greisheimer and 
her CO workers in a study of thirteen women who had premenstrual 
tension were unable to demonstrate any typical changes in the acid 
base equihbnum of the serum Danforth Boy er and Graff in a study 
of SLx normal women found no constant pattern of sodium phosphorus 
or total base On statistical analysis however their data did show 
an elevation of the body weight at the time of the menses and a 
simultaneous decline in the hematocrit and plasma protems 
Teel and Reid have questioned whether estrogens are responsible 
for the retention of water encountered m the syndrome They were 
unable to inhibit diuresis m rats with estrone and estriol They dem 
onstrated the presence of an antidiuretic substance in the urine of the 
majority of women who had toxemia of pregnancy with edema and 
one patient who had premenstrual edema They found that this sub 
^nce was not ether soluble and therefore piobably not an estrogen 
They suggested that the effect of the sex hormones on water metab 
ohsm may be mediated through the pituitary gland 
Robinson and Farr were able to demonstrate some correlation be 
tween clmical edema and the amounts of antidiuretic substance m tht 
urine They studied one patient who had premenstrual edema and 
"Moderate amounts of antidiurebc substance in the unne during 
the edematous period and none when she did not have edema 
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We feel that jn our two cases the patients’ symptoms were due to 
ovanan hypofunclioo Confirmation of the clinical impression came 
from the hormonal assays, which showed excess amounts of prolan 
In such cases estrogen therapy is inchcated to remedy the hormonal 
imbalance In addition to estrogen, treatment with drugs that svill pro- 
duce dehydration, as suggested by Thom and his co-workers and by 
Grcenhill and Freed, is of help 
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FUNCTIONING OVARIAN TUMORS 
Malcolm B Dockerty 

TiicnE are five distinct tj'pes of functioning ovarian tumors, and 
there is an accessory group of such lesions which includes strumal 
tumors and Brenner tumors The present piper will deal with the 
definition, histogenesis, incidence, age of the patients concerned, 
symptoms and signs produced by the lesions, results of laborntory 
studies, surgical and microscopic findings, and treatment and prog 
nosis in respect to the seieral neoplasms, preceded by mention of 
certain embrjologic features Considerations of space preclude the 
inclusion of a bibliography in the present paper, but the writer can 
refer the reader to a review of the literature on ovarian tumors up to 
19451 

EMDRYOLOCIC CONSIDERATIONS 
The plurjpotentiahties ascribed by earlier WTiters to the germinal 
epithelium have been questioned recently by Fischel, who demon- 
strated that theca cells and granulosa cells actually originate in the 
mesenchymal core of the ovary Additional support for such a con- 
tention IS provided by the fact that granulosa cell tumors and theca- 
cell tumors produced expenmenlally by roentgen rays have been in 
terpreted as arising from mesenchymal cells rather than from their 
prototypes or from germinal epithelium It is known, also, that under 
certain condibons such dissimilar agents as pituitary hormones and 
ordinary zinc sulfite can produce gonadal tumors, although the pre- 
cise origin of such tumors has not yet been established unequivocally 
Tlie existence of the gonad itself, Danchakoff ivrote, depends on cer- 
tain extiagenital cells which ivander into the genital ridge Results 
of DanchakofFs experiments need to be confirmed, but the course of 
her invesUgahoOs, like that of other recent workers, suggests that the 
germinal epithelium in itself no longer is accepted unquestiomngly 
as the site of ongm of some of the neoplasms concerned herein 
Hence, in vieiv of the present status of knowledge, it is apparent 
that paradoxically enough even though certain normal cellular ele- 
ments and abnormal cellular “rests" are contained in the ovary, histo- 
logic similarity between these elements and certain ovanan tumors 
does not necessarily indicate histogenctic relationship In the present 
paper this fact has heen kept m tmnd 

DYSCEnBII^OMA 

J^efinitton ~A dysgerminoma is an unusual neoplasm which can 
anect the gonads of males, females and hermaphrodites Microscopic- 
837 
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all>, a dysgerminoma resembles the undifferentiated gonad in an early 
stage of embrjomc development A dysgerminoma cannot truly be 
construed as functioning, but its previously reported great frequency 
of occurrence m setually “neutrar persons has caused the lesion to 
be regarded as a neutralizing tumor 
IItstogencsis~ln the testis of the dog tumors similar to dysger 


of the lymphocybc component suggests that the dysgerminoma has a 
teratomatous character Mejer, pointing out that, histologically, the 
dysgermmoma resembles the “embryonic* gonad (male and female), 
wrote that the lesion anscs from neutral or dysgermmomal cells The 
high frequency of occurrence of dysgerminoma among pseudoher* 
maphrodites, and the finding of the neoplasm m association wth 
maldcN eloped and misplaced testes lends some support to this as- 
sumption 

Incidence —Approximately 200 cases of dysgermmoma have been 
reported m the literature These cases represent perhaps only a 
modest portion of the number m which a dysgerminoma actually is 
removed and labelled "atypical sarcoma* Ihus, it is seen that it 
would be virtually impossible to determine the true incidence of 
dysgerminoma, since the literature is nusleadmg and since even in 
large seneS of ovarian tumors only an occasional tumor of this type 
will be encountered 

Age —The tumors can occur m persons of any age Most of them 
are found m women less than twenty years old As a rule seminoma 
of the testis is a tumor which attacks young or middle aged men 

Symptoms —Climca] pseudohermaphroditism once was a common 
feature in the cases of dysgeminoma recorded in the early literature 
It iS now recognized as a coexisting stale rather than as a result of 
function of the tumor This type of pseudobeimaphroditism is not 
affected by removal of the tumor Recently cases have been reported 
m vvhich dysgerminomas compheated pregnancy In bnef it can be 
stated that there are no symptoms which are clinically diagnostic of 
dysgerminomatosis Like senuooma of the testis dysgermmoma is 
likely to grow rapidly 

Results of Studies of Hormones —At hmes seminoma of the teshs 
and ovarian dysgerminoma are associated with the excretion of ex 
cessive amounts of gonadotropic hormones in the unne Positive re 


aspects of dysgeniuiiouw umeu mvesugation, but m the 
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meantime they furnish us with an additional excuse for including 
d)sgerminoma in the group of functioning ovarian tumors 
Gross Surgicol Ohseroafions— The tumors which occur bilaterall) 
in a third of the cases generally are large solid and invested by a 
thin capsule The cut surface is diaracleristically brownish red with 
scattered areas of necrosis and hemorrhage The consistency of the 
neoplasm is extremely soft almost that of brain tissue Adhesions 
often develop between these tumors and neighboring structures In 
some cases numerous metastatic implants are disclosed at the time 
of operation 


The tumor cells never seem to differentiate into glands alveoli and 
papillary folds Dysgerminoma duplicates seminoma of the testis and 
like seminoma it is always highly malignant from a cytologic stand 
point 

Trcobnenf —It is true that unilateral encapsulated dysgermmomas 
m joung women have been treated by local surgical excision yet 
results of recent studies demonstrate that the over all rate of recur 
rence is almost SO per cent Consequently when the tumor is found 
to be adherent when the patient is in her late thirties or when she 
has an infantile type of uterus radical surgical procedures should 
be imperative Under other more favorable circumstances where the 
condition has been treated surgically by less radical measures careful 
followup examinations are necessary in view of the possibility of 
recurrence and the danger that a simitar tumor may arise in the re 
maimng ovary The original neoplasms and presumably the recurrent 
lesions are extremely sensitive to the effects of roentgen rays 

THECA CELL TUMOR 

Dcfimtton —A thec-i cell tumor is a solid ovarian tumor composed 
of cells resembling those of the theca folliculi Such a tumor some 
times IS Tssoaated with the producbon of estrogen and with feminizn 
tion 

Ihstogcnesis —In the experimental laboratory the somewhat logical 
issumption that a theca cell tumor ongmates from mature theca cells 
recently has been questioned Results of studies on roentgen produced 
theca cell tumors in mice have favored the theory that such tumors 
are derived histogenetically from the oxarian mesenchyma That man> 
of the tumors did not occur in pure form but rather seemed to con 
fain an admixture of granulosa cells has prompted many workers to 
place the theca-cell tumors and granulosa cell tumors m a common 
lO’oup termed "fermmzing Tnesemdivmom is " However it is nonethe 
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Jess true that some of the tumors of human beings and animals appear 
to be composed entirely of theca like cells, wth the result that the 
majority of gjiiecologists accept this oncologic newcomer as an 
entity 

/ncidcnce —Approximately 100 cases have been reported since 
Loeffler and Pnesel first described this particular ovanan tumor m 
1932 

Age —Theca cell tumors arc essentially tumors ol older women 
About 65 per cent are found among women who are m the post 
menopausal age group The tumors seldom are encountered among 
persons less than thirty jears old 

Symptoms —The sj-mptoms caused by theea-celJ tumors do not differ 
from those recorded for graoulosa-cell tumors, if the correspondmg 
age periods of the patients concerned are considered and if It is 
remembered that theca-cell tumors do not occur m childhood Theca 
cell tumors do not so consistently produce significant quantities of 
estrogen and. accordingly, they do not always give rise to menstrual 
disturbances \Vhen an estrogenic influence ts present, the resultant 
bleeding may have a basis in utcnne carcinoma which as is true 
also of granulosa cell tumor is a comphcation of too frequent occur 
rence for it to be explained purely on the basis of chance 

The physical observations and the results of laboratory studies do 
not differ matcnaJly from those recorded for granulosa-cell tumor 
Diagnosis will not often be made pnor to surgical exploratioa of the 
pelvis 

Cross Surgical and Microscopic Ohscrtc/ions— Nearly all theca-cell 
tumors are sohd Usually they are of moderate size (5 to 10 cm. in 
diameter) Encapsulation generally occurs In a typical tumor die 
yellow color is noteworthy in others the appearance of the tumor 
may vary from grayish yellow to brown The coarse whorlcd, fibrous 
character of the cut surface of the tumor may suggest an ovanan 
fibroma The contralateral ovary frequently is atrophic possibly be 

’ .jjpg of 

of the 

’ ‘ " plump spindle shaped 

pure theca-cell tumors 
the addibon of granu 
nor and fatty fibroma 
for specific hpoid sub 

stances ox a chemical analysis of tumor tissue Theca-cell tumors have 

relatively high concentration of phospholipids Mitosis is rarely a 
feature Nearly all such tumors are to be regarded as bemg benign 

Treatment —It is easier to treat a woman who has theca cell tumor 
than it IS to treat a woman who has granulosa-cell tumor In most 
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instances, theca cell tumors occur among older persons, which means 
that the need for conservatism is not dictated by regard for the pos 
sibility of future pregnaticj TTie incidence of associated uterine 
fibrom^’orna and of uterine carcinoma is fully as great as wth granu 
losa cell tumor Hence, removal of the uterus along wth the fallopian 
tubes and ovaries may be prophylactic as well as curative 


CIumJtOSA CELL TmiOR 

Definittofi —A granulosa cell tumor is a feminizmg ovarian tumor 
consisting of cells which histologically resemble in appearance and 
often in arrangement the cells of the granulosa and, which like them, 
are capable of elaborating estrogen 
Utsiogenesis —It was originally believed that granulosa cell tumors 
arise directly from granulosa cell rests in the ovinan cortex or medulla 
or directly from ovarian follicles It is now generally agreed, however, 
that the tumors originate from undifferentiated ovarian mesenchyma 
fn mice in which ovarian follicles have been completely destroyed by 
roentgen rays, functioning granulosa cell tumors appear to anse from 
this primitive type of mesodermal bssue The role that the pituitary 
body may play in the process is apparent in the results of another 
experiment in which female rats are castrated and bits of ovarian 
tissue are implanted into the spleen When transplantation is success- 
ful the estrin elaborated by the transplanted tissue is filtered through 
and destroyed by the hver before it reaches the general circulation 
Granulosa cell tumors which occasionally develop within these grafts 
have been explained on the basis of an unopposed aebon of pituitary 
gonadobophic hormone 

Incidence —Granulosa cell tumors are not rare About 600 examples 
have been reported m the literature In view of the current accuracy 
of detection the frequency of occurrence of granulosa cell tumor 
probably reaches 2 per cent in any considerable group of ovarian 
tumors, and 10 per C'”’* r j — i — i _ y 

Age —In 5 to 10 p 
bent Ins reached th 

die lesion arises during the period of sexual matunty of the pahent 
In the remaining instances the neoplasm develops after the meno 
pause has passed 

Symptoms —When a patient is in the pre adolescent years, granu 
losa cell tumors bring about both sexual and somatic precocity Menses 
among such patients may commence during the first year of life AI 
though a certain regularity of flow may be noted, the bleeding is 
anovulatory, the breasts enlar^, pubic and axillary hair appears 
early, and body growth is acceldlated, in associabon with notably 
early ripening of the bony epiphyses 
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AVhen granuloja-cell tumors develop in sexually mature women 
somatic changes do not occur and sexual changes are somewhat van 
able Besults of recent investigations however have shown that 
short or long periods of amenorrhea arc the chief feature of the clin 
ical history in more than 50 per cent of such cases Moreover it has 
been found that pabents almost invinably begin to menstruate 
within forty eight hours after the tumor has been excised Resumpbon 
of menstruation after excision of such a tumor is suggestive of with 
clrawal of estrogen whereas amenorrhea can be produced expen 
mentally t’ ' * ' in the blood 

Irregular the presence 

of granul fluctuabons 

in the level of estrogenic hormone in the blood stream resulbng from 
infarction and degenerabon which from bme to hme occur within 
the substance of the tumor As js true in cases in which the tumor 
appears before adolescence the bleeding is anovulatory Reports of 
pregnancy associated with the presence of even small tumors of this 
type are very rare 

Among those patients who have passed the age of menopause u 
regular or semipenodic bleeding is as a rule the presenbng symp 
tom In other w'ords it is dtsconbnuous and actually is much more 
than mere spotting these two characteristics sometimes help to dis 
bflguish it from the bleeding caused by carcinoma of tbe uterus 

Signs -■^Vhen the aforementioned symptoms are present all the 
larger of the causative ovanao tumors will be palpable on bimanual 
pelvic examinahon The concomitant finding of a large uterus in a 
pabent who has passed the age of the menopause will be confirmatory 
evidence 

Laboratory Studies —Estrogen in excessive amounts has been demon 
strated in the blood and unne of patients who have granulosa cell 
tumors Bio assays of tumor extracts on (he other hand usually 
demonstrate no hormone or only small traces of it This fact suggests 
that the hormone is passed directly into the blood stream or that it is 
secreted intermittently So far as 1 am aware the secrehon of proges 
terone has not been demonstrated m any tumor of this type 

Gross Surgical Observations —The surgeon will encounter a granu 
losa cell tumor as a unilateral usually encapsulated round or lobu 
Jated mass vvith a brownish gray glistening capsule The texture of 
the tumor generally is sohd The cut surface often has a soft con 


ihit a cranulosa-ceU tumor x uii m uiaiueter may be responsible for 
the feminiTiDg symptoms descnbed herein As a rule the uterus is 
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Uvice the size that would be expected, and in perhaps 70 per cent 
of cases it wll be found to contain fibrom>onns In a surprising num 
ber of cases an independent caicinomatous neoplasm of the uterus will 
be encountered These three associaled lesions— namely, uterine myo 
hjpertrophy, leiomyoma and fundal or cervical carcinoma, ivith an 
occasional concomitant mammary carcinoma— may be attributed, 
etiologically, to the presence of the ovarian tumor and its estrogenic 
influence Considerable experimental evidence supports this view 
Microscopic Studies— The ovanan tumor is seen to be composed of 
granulosa Idee cells arranged in folbcular, trabecular and diffuse pat 
terns which are well illustrated in most papers on the subject The 
malignant characteristics versus the benign characteristics of these 
cells are matters of debate, but in most instances the unfavorable 
feature of extreme cellulanty is well balanced by the favorable 
features of cellular differentiation and the infrequent occurrence of 
mitosis The appearance of the endometrium usually is that which 
would be expected during the estrogenic phase of the menstrual 
cycle, with straight glands and occasional cysts In a few cases in 
which luteinizabon of the ovarian tumor cells seems to have occurred 
the condition of the endometrium is that brought about by proges 
lerone stimulation These circumstances suggest that some of these 
neoplasms produce two hormones Concomitant carcinoma of the 
uterus IS seen with 20 per cent of granulosa cell tumors It generally 
occurs in the fundus of the uterus and is of the adenocarcinomatous 
type, ivith good differentiation and little tendency toward infiltration 
It has been estimated that the association of uferme carcinoma with 
granulosa cell tumor exceeds by more than 100 bmes the incidence 
that would be expected were the coexistence a chance one The imph 
cation that estrogen acted in these cases as the carcinogenic agent is 
more than fanciful It should exert a sobering influence on modem 
endocrinologists who believe in treating “menopausal symptoms” with 
large doses of synthetic esbogens 

Treofmenf and Prognosis— A granulosa cell tumor does not often 
recur or metastasize When recurrence and metastasis do take place 
they nearly always develop in connection with poorly encapsulated 
primary tumors and in older persons Consequently, use of con 
servalism in the treatment of pabents in the younger age groups and 
the employment of more radical procedures for older pabents seems 
to be logical Pregnancy somebmes has occurred after the removal of 
granulosa cell tumors from younger pabents The possibility that the 
coi^dition of older patients who have granulosa cell tumors mav be 
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A^R^E^OBLASTO^IA 

— Arrhenoblastoma is an ovanan tumor, often defcmin 
izing and masculinizing Histologically, it exhibits somewhere in its 
architecture a composition suggestive of testicular elements 
//fcsfogcnesis — The cmbryologic development of the gonads is 
complex, and many women have, within the hilus of each ovary, 
tubular structures which are considered by some investigators to be 
potentially, if not actually, testicular Afeyer and other workers be 
lieved that the arrhcnoblastoma is derived from these male-directed 
elements A related theory holds that neoplasia of an ovotesbs occurs, 
and this theory has its proponents Recent investigators like Hartz 
have emphasized Uic frequent finding, in these tumors, of entodermal 
and other derivatives, and this finding has brought some support to 
the notion of the teratomatous origin of the arrhcnoblastoma, with 
testicular overgrowth It is, however, possible that the histogenesis of 
arrhenoblastoma may have several avenues 
Incidence — Arrhenoblastoma is of rare occurrence The number of 
cases reported in the literature is somewhere between seventy five and 
100 

Age -W'omen suffering from the effects of arrhenoblastoma usually 
are of childbearing age, but a few of the tumors have been described 
as occurring in older women 

Symptoms— A woman aiBicted by an arrhenoblastoma may com 
plain of symptoms ranging all the way from those caused merely by 
the mechanical effects of a pelvic tumor to those associated with severe 
masculinizing effects When arrhenoblastomalosis is advanced there 
are amenorrhea with stenhty, a masculme type of hairiness, atrophy 
of the breasts hypertrophy of the cbtons and disturbing changes m 
the voice Symptoms may manifest themselves ratlier suddenly or it 
may be months and even several years before they appear fully de 
veloped Since, as I have already pomted out, an arrhenoblastoma is 
of rather infrequent occurrence the foregoing symptoms may be 
caused by some condition other than arrhenoblastomatosis Even so. 


of the present paper 

Results of Studies of Hormones —Values for estrogens in the unne 
wswally are low or absent m cases of arrhenoblastoma The clinical 
stenlity and the observed atrophy of the unmvolved ovary suggest 
lack of follicle stunulating hormones ^anous androgens have been 
” ‘ ~ these 

■ ■ put of 

nction 
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between the adrenal masculinizing syndrome and the ovarian mas 
culiniang syndrome 

Gross Surgical and Microscopic Obscroations —Ari arrhenoblastoma 
usually IS solid, encapsulated, and of moderate size The cut surface is 
grayish Multicentric lobulation is rather outstanding The uterus is 

SID " ’ ’ ’ * • I ’ 

iz( 

blance of these tubules to the straight tubules of the testis is strong 
In some tumors will be seen here and there interstitial cells laden with 
refraclile fatty deposits When an arrhenoblastoma exhibits this tubu- 
lar adenomatous type of tissue the diagnosis is easy to make, but other 
arrhenoblastomas may be composed of small, dark-stainmg, round to 
spindle cells and may mimic a gianulosa-cell tumor In the diagnosis 
of such neoplasms clinical and pathologic observations must be cor- 
related De^te teratomatous characteristics may be evident 
Treatment —In most cases removal of the arrhenoblastoma results 
m regression of most of the masculinizing features Pregnancy becomes 
possible Clinically, however, an arrhenoblastoma sometimes is malig- 
nant, wth recurrence and metastasis taking place early or after a 
period of five or even ten jears Consequently, for older persons and 
persons in whom infiltration occurs beyond the capsule of the tumor 
the additional sacrifice of the uterus, the tubes and the umnvolved 
ovary is justifiable 

>IASCUlJ^OVOBLASTOaU (ADRENAL-UKE OVARIAN TUMOR) 
Definition —A mascuUnovoblastoma is a primary ovanan neoplasm 
which has the pathologic features of a carcinoma of the adrenal cortex 
Usually, a masculmovoblastoma produces the cluneal features of 
Cushings syndrome 

lltstogenesis —In certain adrenalectomized animals the ovaries can, 
in part, assume the microscopic features and the physiologic function 
of adrenal cortical tissue It is known also that, embryologically, 
adrenal and ovarian cortical tissues develop in dose protiiraty Con- 
sequently, the origin of the masculmovoblastoma theoretically could 
occur by way of adrenal rests or as a result of metaplasia of ovanan 
cortical cells A teratomatous denvation of mascuhnovoblastoma is 
possible, but is not thus far proved 
Incidence —Masculmovoblastoma is of rare occurrence Less than 
twenty authenticated instances of fliis tumor have been reported in 
the hferalure Many masculinovoblastomas reported earher have been 
proved to be, on recent analysis, instances of metastabc hyperneph- 
roma and of luteinized granulosa-cell tumors 
Age —Masculmovoblastoma tends to affect women dunng the nenod 
or fertility 
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Cltniccl Features —The sort of mascuhmzation which accompanies 
airhenoblastoma also characterizes masculmovoblastoma, and to this 
symptom must be added. In roost cases, the several other features 
which characterize Cushing’s syndrome Thus, plethoric obesity, hy 
pertension, diabetes and polycj^emia often are present In most m 
stances this combination of observations has a basis in adrenal corti 
cal tumor or hj-perplasia In the cases tinder discussion, however, pal 
pation of an ovarian mass will sometimes exclude the adrenal cortical 
lesion and lead to the correct diagnosis 

Results of Studies of hormones — Results of studies of hormones have 
been at variance with each other At present, estimations of certain 
I7-ketosteroid fractions in urine seem to hold some promise for as 
sistance m matters of differential diagnosis 

Gross Surgicfll Ohscrt-fftions— Masculmovoblastomas are unilateral, 
generally encapsulated and of moderate size The cut surface discloses 
a friable, distmctl) yellow tissue Zones of necrosis and hemorrhage 
frequently are seen Local extension and distant metastasis are some 
what unusual features * 

Microscopic Features -^hATse, clear polygonal cells grouped m a 
trabecular or pseudo ah eolar manner axe suggestn e of the ar^tectuie 
of the adrenal cortex Cellular pleomorphism ^VJtb mitobc figures, 
characterizes the more malignant masculmovoblastomas The presence 
of both fat and glycogen heighten the similarity to adrenal cortical 
tissue, as do also positive results of staining according to the ponceau 
fuchsm technic It must be remembered however, that from the micro- 
scopic standpoint alone it rnay be impossible to distinguish the tumor 
m quesbon from metastatic hypernephroma and Jutciniz^ granulosa- 
cell tumor 


it occurs after the menopause, hysterectomy as well as bilateral 
salpingo oophorectomy is indicated 


THE RESIDUAL CROUP 

In this seebon ^strumal tumors and Brenner tumors of the ovary 

r actually may exert a “funebon 
^ ^yroxin is by no means native 

to^e ovary On careful search it will be found that about 20 per cent 
of ovarian teratomas contain thyroid tissue In 120 cases reported in 
the hterature, thyroid tissue overpew the other elements to such an 
pttent that the teratomas were called stnmal or "thyroid" tumors In 
thirtv cases it was discovered that even Uie teratomatous nature of the 
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lesion, although it was accepted, could not be proved microscopically, 
since no other tissue types were idenhhed From the standpoint of 
funcbonmg, climcal esidence of thyrotoxicosis, which sometimes leads 
to the performance of unnecessary operations on the thyroid gland 
IS encountered m 5 per cent of cases of strumal tumors Carcinoma 
hkemse has an incidence of about 5 per cent in tumors of this type, 
in one instance reported by Emge there was fair evidence that the 
malignant thyroid cells elaborated a thyrotoxic substance 
Pathologically, the tumors resemble nodular goiters Ascites is a 
frequent accompaniment Tall hyperplastic thyroid epithelmm and 
thin colloid can be found microscopically in "nontoxic” as well as 
“toxic” members of this group 

Brenner Tumor —Brenner tumor occasionally has been said to pro 
duce menorrhagia, but perhaps the most acceptable “excuse" for m 
elusion of the tumor m the present paper is the fact that it may be 
confused with granulosa-cell tumor As regards the origin of Brenner 
tumor, results of histogenebc studies of approximately 200 reported 
examples thus far have not progressed beyond the stage of specula* 
tion A Brenner tumor may anse from mullenao rests and be the 
counterpart of metaplastic cervical epithelium It may be of wolffian 
origin, even though certain wolffian tumors of the neclc of the bladder 
in no, way resemble this ovarian emgma A teratomatous origin may 
be possible because Brenner tumors are found in the walls of mucin 
ous cysts, which are regarded by many as being teratomas Meyer’s 
original concept of the denvatioo of Brenner tumor from Walthard 
cell rests of squamous epithelium is still accepted by many workers 
At surgical exploration Brenner tumors are seen to vary greatly in 
size They may be solid or cysbc They are encapsulated The lesion 
with which Brenner tumor is most likely to be confused is fibroma, 
but since both tumors are benign, serious mistakes in treatment are 
not likely to result from nonrecognition of type In certam cases Bren 
ner tumor is discovered accidentally because it appears m the form 
of thickened nodules in the walls of mucinous cysts 
The histologic appearance of Brenner tumor is that of isolated nests 
of large, sharply demarcated, squamous hke cells wth central transi 
tion to columnar elements TTiese elements produce mucus They are 
arranged around cysUc spaces About 90 per cent of the tumor is com- 
posed of fibrous tissue A diagnosis of metastatic epidermoid car- 
cinoma can be ruled out by the absence of pearly bodies, mitohc 
figures and cellular anaplasia The large size of the cells, the presence 
of mucus and the unusual amount of fibrous component distinguish 
Brenner tumor from granulosa-cdl tumor 
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LEUKORRHEA: ITS CAUSES AND TREATSIENT 


Sim B LovfXADY 

Abnohmal nonsinguineous vagintl discharge is one of the most 
common gynecologic complaints and jet in general it probably is 
treated more inadequately than any other disorder of the female 
genital tract. The common term for this type of abnormal vaginal 
discharge is leuhorrhea 

It is sometimes difficult to distinguish between normal and ahnonnal 
vaginal discharges since the female genital tract is under hormonal 
influence and therefore subject to many vanalions Patients not infie 
quently consult their physicians because of a mild vapnal discharge 
for which no specific cause can be found, but close questioning of the 
pahent reveals that the condition has definite cjclic vanations These 
vanabons suggest that the discharge probably is normal for that 
particular patient Psjchic stimulation also should be hept m muid 
as a possible exciting factor TJie excess discharge of early pregnancy 
which may begin so abruptly and be so profuse as to suggest acute 
gonorrhea is best explained on a hormoml basis It is not ivise, of 
course, to reassure any patient that her complaint is physiologic-until 
a conscientious attempt has been made to find some pathologic 
process 

The scope of this paper does not permit a detailed resumd of all the 
possible causes of leukorrhea but an effort has been made to desenbe 
the more common conditions with which the speaalist and general 
practitioner have to deal 

Examination of every woman who comes to the physician concern 
mg an abnormal vaginal discharge should follow a uelJ-orgamzed 
plan The first step and one of the most important, is the taking of 
an accurate history In the taking of the history it is not uncommon, by 
careful questioning to obtain important information concerning such 


TiOTSibility that senile or atrophic raginitis is present A history of ex 
^ frt eonorrhea, as well as the associated urinary symptoms of 
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Phj'sical examination should be thorough and should include gen 
eral examination uith special attention to the pelvis It should be kept 
in mind that leukorrhea can be caused by many debihtating diseases 
Careful inspection of the disdiarge frequently suggests the diagnosis 
The examiner should be familiar wnth the appearance of normal 
vaginal mucosa because rather often if vaginitis is present the type 
becomes obvious as soon as the speculum has been introduced For 
example the petechia like spots on the vngmal mucous membrane 
especially in the anterior fomuc and over the cervix in trichomoniasis 
are different from the small pin pomt areas that bleed when a fleck 
of jeasl bearing discharge is wiped away Examination of the cervix 
should be made xvith adequate exposure and light In women a bi 
manual exaimnabon is essential to rule out tlie possibility that a pal 
pable pathologic lesion of the genital tract is present It takes only 
a few mmutes to rnake the examination complete by taking material 
for wet mounts smears and cultures from the suspected sources of 
infection 

CimONlC CERVICITIS 

Many women tolerate profuse leukorrhea and severe infection of 
the cervix for many years before consulting their physicians Trauma 
of the cervix during labor and the presence of many micro organisms 
m the vagina provide an ideal condition for infection The organisms 
which most frequently ciuse cervicitis arc the streptococcus staphylo- 
coccus Neisseria gonorrhoeae and Escherichia coli Leukorrhea is 
the most common symptom of cervicitis Edema of the cervix which 
interferes with the blood supply and the normal muscular motihty of 
this organ may help to cause faulty mvolubon of the uterus and give 
rise to menstrual disturbances Backache is present in a large per 
centage of cases of cervicitis Under certain conditions the cervix may 
be considered a possible focus of infection as in mbs and such dis 
eases Spotbng after douches and intercourse and sterility are rather 
common complamts associated with this condition Before treating any 
patient who has chronic cervicitis and erosion it is well to perform 
a biopsy to rule out the presence of an early epithelioma of the 
cervix 

Erosion eversion ecbopion and nabothian cysts may develop after 
infection of a lacerabon of the cervix ^Vhile many physicians think 
that erosion is the result of infecbon some think that a hormonal fac 
tor IS present The cervix appears fiery red often bleeds easily and 
may present a somewhat granular appearance The cervix of a young 
prl or a virginal woman is fairly normal in size while a cervix which 
becomes infected after delivery may be sex eral fames normal size and 
may contam many nabothian cySts The eroded surface may be par 
bally coxered by columnar epithelium the remainder being dexoid of 
epithelium At the Mayxi Clinic xxe have made a pracbce in all cases 
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The more severe grades of cervicitis require some type of surgical 
treatment, such as deep ciulery, trachelorrhaphy, conization or am 
putation General anesthesia is used For treatment of the large hyper 
tropbied cj'stic cervix uatli and without associated erosion in cases 
m which the patient desires further pregnancy, we employ the deep 
puncture type of cautery carrying the cautery tip up to the level of the 
internal os, but preserving the endocervix and thus we think, pre 
venting stenosis Usiiall) six or seven sudi punctures are made around 
the external os and the large underlying cysts are destroyed This 
requires hospitalization for five to seven days and tlie slough usually 
does not separate for from two to three weeks during which time the 
patient should curtail her activity because of the possibility of hemor 
rhage Heahng frequentl) is not complete for from three to six months 
after which bme the appearance of the cervix will often so approach 
normal that it is unbelievable 

In the case in which erosion or eversion of the cervix seems too 
extensive for cautery in the office we prefer to use a medium deep 
stellate type of cautery and results have been fairly satisfactory 
Conization is an excellent procedure and is a rapid and easy method 
of accomplishing amputation with much less Toss of blood than occurs 
during the Sturmdorf amputation The Crossen Brown electrode is 
preferable and there should be as httle coagulation of tissue as pos 
sible Conization should be performed only in those cases in which the 
pabent is past the childbeanng age and those m which childbearing 
IS not a factor 

Trachelorrhaphy is a valuable procedure and should be used in 
treatment of the young patient whose cervix is lacerated enough to 
interfere with carrying a pregnancy to term provided pregnancy is 
desired by the patient If pregnancy is not desired or if the pabent 
IS more than forty years old we are of the opinion that in most 
instances high amputation of the cervix is desirable Pahents who 
Undergo trachelorrhaphy are hospitalized for ten days on the average 
and in our experience complications such as hemorrhage stenosis and 
flare up of pelvic inflammatory disease are less likely to occur than 
when cauterization is used in these cases In addition the end results 
are better and more sure and the specimen can be examined care 
fully microscopically We do not feel that surgical treatment should 
be used m the face of active infection of the upper part of the genital 
tract 

Occasionally in a case in which the cervix is badly diseased and 
submvolution of the uterus has occurred it has been our experience 
that nothing short of total hysterectomy will permit subsidence of 
the assoaated parametnbs Hysterectomy m these cases usually iv 
done by means of the vaginal approach 
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CERVICAL POLYPS 

Cervical polyps not infrequently cause leukorrhea alonf 
though shght bleeding usually occurs These polyps are usually 
and protrude from the cervical os Such growths can be r( 
easily m the o^ce by torsion and light cautery to the base h 
men always should be secboned and examined under the mici 
for evidence of malignant changes 

TRlCUO^tOMASIS 

The presence of Trichomonas \aginahs maj be suspected j. 
in which women relate that they have had an irritating du 
whicli seems more profuse before and after their menstrual f 
The presence of these organisms in the vagina may not prodiJ 
symptoms, but in most instances gives rise to a profuse, slightly 
discharge, which causes the pabent to consult her physician 
tnchomonads are easier to find on the first examination befoi 
or other lubricants have been introduced into the vagina Th' 
Dosis by means of a fresh smear is as accurate as diagnosis by 
of the cultural methods and is so much simpler A drop of phys 
sahne solution is placed on a slide and the bp of the examining 
IS touched to the sabne, a coverglass is placed over the prep; 
and the slide is examined with a microscope The trichomona 
be seen and idenbfied by their mobluy with the low powe 
providing the mount is not too thick On closer examination w 
high power lens, the pear shaped organism with its flagella < 
studied in more detail 

There is sbll much controversy as to the pathogenicity of the 
monads The scope of this paper does not permit a discussion 
different views on the subject but it is known that the prese 
bichomonads can cause leukorrhea and that eradicabon of the ■ 
isms gives prompt relief from this symptom Aside from the \ 
tnchomonads are known to infect tJie mouth the mtesbnal bac 
m men, the prostate and the seminal vesicles These known 
should be home in mind m beatment of persistent lafecbons < 
type which in most instances probably are rcinfecbons 

Most treatment of this condibon is aimed toward creatine i 
tions in the vagina which favor the development of a normal v 
flora and which permit or stimulate normal epithelial growths 
combination of both Many forms of beatment in use today wou 
doubt give better results if carried out in a systemabc manner 
use of vinegar douches alone wUI effect a cure m many cases of 
bichomonas vagmiUS Acetarsone (stovarsol) svith saheyhe acic 
zinc oxide or diodoqum and bclose dexbose and bone acid used 
powder have become wddy used with sabsfactoty results 
powder is blown into the vagma with a type of air gun This 
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cedure is best accomplished when the patient is in the knee chest posi 
tjon since the ballooning of the vagina flattens out the rugae How 
ever, this position is awkward and embarrassing for the patient and 
for this reason is not always emplojed Treatments should be given 
daily for about slx or seven da>s allowing the powder to accumulate 
in the vagina At the end of this bme the powder may be removed 
with the finger and the patient may be instructed to take a vinegar 
douche every other day for from two to four weeks 

Some physicians prefer to have the patient use one of the more 
commonly jcnowai vagmal suppositories two or three times a week for 
three or four weeks after the powder treatments to the vagina Since 
the infection is more likely to recur after menstrual periods it is well 
to instruct the patient to use either vinegar douches or vaginal sup 
positories at that time 

For some time now, we have used some of the sulfonamide vaginal 
creams and jellies in treatment of vagmiUs and cervicitis due to 
Trichomonas vaginalis with etcellent results These medications can 
be applied by the patient and have a tendency to keep down the 
disagreeable odor that accompanies these conditions We have found 
also that after cautery to the cervix has been earned out in the ofSce 
these sulfr ’ i > . r cervix 

\\ e have itment in a 

limited ni without the 

presence of tnehomonads * The results thus far m this group of cases 
have been promising The patient is usually symptom free in from 
one to two days and in the small group that vve have treated the 
tnehomonads have not been present in the vaginal smears forty eight 
to seventy twai hours after treatment was started Siegler recently re 
ported good results of treatment of vaginitis and cervicitis with sul 
fathiazole jelly Rock Barker and Bacon reported that they had treated 
a small group of patients who had vagimtis and chronic cervicitis with 
penicillin vaginal suppositones Of course these new er forms of treat 
ment will have to be observed for a considerable period before any 
definite conclusions can be drawn as to their therapeutic value 


MOMLIAL on FUNGOUS VAGINITIS 
A monilial infecbon m the vagina gives rise to a curdy type of dis 
charge The vaginal wall and cervix usually appear red with small 
nreklike patches over the surface which bleed when nibbed off Be 
sides the uncomfortable irritation which accompanies this condibon 
pmrihis about the vulva and anus frequently is associated This type 
of 'agimbs commonly occurs during pregnancy 
'Mien a small bit of the curdy maternl is placed on a slide in a drop 
tones^i!^* ^positones were supplied dnwigh the courtesy of Schenley Labora 
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of solution of sodium h>drotide under a covergJass the monilia buds 
and rods frequentl> can be seen with the microscope The best means 
of identiRcalion is by cultural mcUiods 
These yeast organisms arc readily destroyed by gentian violet (a 
2 per cent solubon of gentian violet alone or m combination 'vitn 
acridavinc hydrochloride and gl)ccnn) Three treatments with gen 
fion viofet usually arc suiRcient Use of gentian violet tampons is 
under investigation and may prove of great value as follow up treat 
incnt in cases in which the infection is more persistent 

SENILE Oft ATltOPlIIC \ACIVlTIS 
Senile vagmitis generally is encountered m cases in which Ac 
pstient has passed the menopause or has been deprived of the 
ence of the ovaries 

On inspection the examiner fre<iuenfl> notices atrophic changes 
about the vulva The vagina appears red with small punctate red or 
yellowish areas which bleed easily on slight trauma with the specnl^w 
or examining finger Manj observeis frequently have found mcnihal 
and tnchomonal infections associated with this Ijpe of vaginitis 
The thiclcness of the vaginal mucous membrane is much less than 
normal and there is desquamation and decreased comifieation of the 
surface epitheliurn Vaginal smears reveal many leidioeytes and a few 
erythrocj^es considerable debris and epithelial cells 
\fany forms of treatment for this type of vaginitis have been directed 
toward changing the pH of the vaginal secretions and encouraging 
growth of normal bactenal flora Some authors have advocated use 
of a combination of beta lactose and citric acid to the vaginal mucous 
membrane Ue have used beta lactose alone and found that most of 
the patients received prompt symptomatic relief Some observers have 
reported good results of aammistering vitamin A m the form of cod 
liver oil or haliver oil and of giving a diet rich in milk eggs fresh 
meat fruits and vegetables 

An attempt should first be made to clear up any moniha or tneho 
monads that might be present The senile type of vaginitis re^onds 
promptly to treatment with estrogenic substances which maV be 
administered with effeebveness by means of vaginal supposjtones 
Progynon vaginal suppositories are available which contain 4S0 and 
4fi00 rat units Estrone vagmol suppositories contain 2 000 mfema 
tional units of estrogenic substances Dieihylstilbestrol vaginal sup 
oositones (0l mg and 05 mg) are rather sobsfactorv but have to 
be used wth caution usually employ the 0 J mg size of diethyl 
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The patient should be instructed to insert a suppository in tlie 
Vagina two or three times t week for about a montli and then gradii 
ally use them less often as the vaginitis improves 
In the treatment of senile xaginitis we have given estrogenic sub 
stances orallj alone or m coniunction with the estrogenic supposi 
tones If using diethylslilbestrol we prefer to use 0 1 mg duly until 
the symptoms subside 

GONORRHEA 

Presence of gonorrhea may be suspected when there is sudden onset 
of profuse leukorrhea with the associated urinary symptoms of fre 
quency and burmng The diagnosis usually can be confirmed by means 
of a well made smeir for which Crams slim is used however if i 
hboratory is available cultural methods give more accurate results 
In adults gonorrlieal vagmilis is only transitory and not i significant 
part of a clinical picture Therefore material for smear or culture 
should be taken from the urethra and cerv« Treatment should con 
sist of keeping the patient at rest lO bed local cleanliness and admin 
istration of penicillin m adequate doses to maintain a constant then 
peutic level m the blood We h'lve used penicillin in beeswax for 
treatment of several of these patients without hospitalizing them Re 
suits in these few cases have been excellent 
Results of treatment of gonorrheal vaginitis in children with sulfaml 
amide have not been too promising but results with estrogenic vaginal 
suppositories have been good We do not have occasion to treat many 
such patients Small vaginal suppositories containing 2 000 intema 
tional units of estrone can be obtained The mother should be in 
structed to insert one suppository into the child s vagina each night 
for two to three weeks and then the dosage should be reduced and 
treatment should be continued for about another three weeks Large 
doses should not be used If the lemperiment of the child prevents 
this type of administration the appropriate one of the synthetic estio 
gemc preparations may be given by mouth and may prov e valuable 
Penicillm vaginal suppositones should be of great value in treatment 
of gonorrheal vaginitis m children To date we have not had the 
opportunity to use them 

sirvniARY 

The more common causes of leukorrhea are chrome cervicitis 

vagm 
nee of 

, v.ie ma 

jority ot instances to bring abo it a cure or produce marked improve 
inent of the condition 

ITt of the newer preparations Mch as peticilln vagiml sup 
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posftones, sul/athjazole applicators and stilfaUuazoIe creams, has 
given excellent results in some cases of leulcorrhea 
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De\\ aW> O Feriiis 

A CHEAT deal has been written about incontinence of urine in women 
and many and \aried ha\c been the operitne procedures designed to 
relie\e it It is a common and distressing condition It may be either 
congenital or acquired the latter being by far the commoner In 
recent years much has been learned regarding the cause and treat 
ment of acquired incontinence and this discussion will be confined to 
that type , 

I ETIOLOCY 

Acquired urinary incontinence usually is a result of childbirth or 
other direct trauma Taylor and Watt who reviewed the records of 
1 005 gynecologic cases in a hospital found incontinence in 15 per 
cent 



F g 289 —Female urethral constr rtor located b hind symphysis and embedded 
m anterior I'aginal \ all (From Coimscllei V S Urinary ncont nence amonc 
"omen Am J Obst & G>Tiee 4S ) 


Tbe inconhnence \aries from moderate to se\ere and depends en 
t rely on the amount of damage caused by trauma. It is not always 
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associated with cystocele, prolapse of the vaginal v’ault or prolapse 
of the uterus In fact, some patients with complete procidentia have 
00 unnary incontinence and some who have severe incontinence have 
no associated cjstocele Occurrence of incontinence depends on dis 
placement of the upper part of the urethra that is, that part which 
IS held in position b> the urogenital diaphragm and is surrounded 
by the sphincter urethrae membranaceae As Jong aS this muscle re 
mams intact the control is good but vvhen it is tom a sagging of die 
upper part of the urethra occurs v^ith anj stress, and control is lost 



Fig 290 — nelatloo of (he muscles lo the urethra and urogenital dwphragni 
(sagittal section) (From CounseJJer V S Unnac} inconboence among womcn- 
Am. J Obst & Cyaec. 45 ) 

_ r.L LI . j , fie deep layer 

the so-called 
s the bladder 

from the anfenor vaoiuai tvju seaiuig or uus musciiiofascial sheet 
allows a henuation of the bladder to occur a cystocele The bladder 
and ureters he looseiy ca the *agtaal wall while the urethra hes jn 
intimate contact with the anterior vaginal vault (fig 289) The 
urogenital diaphragm is perforated antenorly by the urethra, and the 
part of the urethra lying between the tvwi layers of the urogenital 
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diaphragm is surrounded by a stnaled muscle, the sphincter urethrae 
membranaceae (Eg 290) This sphmcter is under voluntary control 
In its position betrveen the two layers of the urogenital diaphragm it 
covers the middle and posterior Airds of the urethra (fig 291) Its 
external fibers arise from the junction of inferior rami of the pubis 
and ischium and from the nei^bonng fasciae Another group of 
fibers the slmg group, arises m the angle beneath the symphysis 
pubis (fig 292) These fibers pass downward and medially on each 
Side of the ure^ra to interdigjiate across the midhne with the fibers 
from the opposite side Both the external fibers of the sphincter 
Urethrae membranaceae and those of the sling group termmate in the 
interior vaginal wall to which they are firmly attached 



Fig 291 — \fusaibture of dve orethia. (From Couaseller V S Urinary Incoo 
tinence among women Am J Obst fit Gynec 45 ) 

The anterior group of fibers is well protected and is rarely tom 
The postenor and sling groups of fibers which he between the urethra 
and the vaginal wall are easily tom It is easily seen then how severe 
or prolonged pressure by tfie advancing head during childbirth can 
cause tearing of the fibrous attidmient to the vaginal wall and dam 
age to the fibers which interdigitate across the midlme The tom 
muscles retract and the resultant space becomes filled in by scar 
bssue Consequent!) the effiaency of the voluntary sphincter is 
weakened 

The two other sphincters of the urethra the internal and external 
sphincters are composed of smooth muscle and are involuntary m 
action 

While the levator am deep penneal and bulbocavemosus muscles 
can hardly be called "true specters" they are nevertheless often 
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referred to as “accessory sphincter musdes” and may be tbou^ o 
as having accessory sphincter control However, I am convince a 
impaired function of the sphincter urethrae membranaceae is the 
important factor in urmarj incontinence , 

The first concrete evidence of the function of the sphinctw ^ 
membranaceae as a voluntar) sphincter was demonstrated > ^ 

nedy in 1937 He studied first the norma! urethral mechanism vntnmf? 
aid of roentgenograms imde after i simple rubber sac ha ecn 



fig 292 — D agraxnmatic »iew of couslnctor urethrae muscle and urogenital 
diaplragm (From Counselor V S Unnary incontinence among women. Am 
J Obst & Gynec 4 S ) 

olaced in the urethra and connected to a manometer in which the 
roentccDPpaque fluid was a solution of sodium iodide Pressure could 
be measured at the time pictures were taken With this method while 
1 roentgenogram is being taken the patient is asked to hold,'’ to 
- 1 ^” Qj to “void" as the case may be The information ascertainetl 
this type investigation is that while there is an involuntary 
\lnrfer about the inner third and another about the outer third of 
pthia there is an addPional sphincter about the middle third 
IS under voluntary control and which is stronger than either 
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imoluntary muscle This method of study was then used as a diag 
tiosbc procedure in the examination of women who had incontinence 
ind in most cases the relative weakness was found to be at the site 
of the \oluntary sphincter 

That the internal jn\olunlarj sphincter is not of much importance 
IS demonstrated by the lack of incontinence after transurethral resec 
tion of the vesical neck in women 
Kennedy has stressed the importance of the method of injury to 
the sphuicter mechanism that occurs during childbutb and rightly 
so This trauma may cause damage to the voluntary sphincter as 
described or it may cause other damage which contributes to incon 
tinence Should the damage be between the urethra and the pubic 
rami healing may leave connective tissue which permanently distorts 
the urethra The urethra m such cases Kennedy found assumes a 
degree of a permanent state of voiding The distortion interferes 
with the freedom of action of the internal involuntary sphincter 

TREA■nIE^T 

Tlie treatment is surgical correction with the surgeon keeping the 
following factors m mind The sphincter mechanism functions with 
greatest efficiency when its greatest length is restored when it is re 
stored as far as possible within the pelvis and when it is restored as 
high as possible within the vagina Function of the sphincter mechan 
ism will remain hampered if the urethra is not completely separated 
from the vaginal wall and pubic rami After the urethra has been com 
pletely freed restoration of the sphincter mechanism can be satis 
factonly accomplished by plicating and replicating the undersurface 
of the bladder and urethra The sphincter mechanism unhampered 
by any lateral tractive process after restoration will perform its nor 
mal function 

Technic —The actual technic which I follow in these cases is this 
The cervix is grasped with a tenaculum and the antenor vaginal wall 
IS Opened in the usual manner to a point 1 to 2 cm from the external 
urethral meatus (fig 293) Tlie urethra is separated from the pubic 
ramus on each side This separation must be kept close to the bone 
to avoid injury to a plexus of veins and to branches of the inferior 
'esical artery and must extend into the paravesical space If this is 
done carefully and accurately one can be sure of freeing the urethra 
in so far as adhesions are concerned This freedom of motion of the 
urethra must then be maintained TIiis is accomplished by phcating 
the tissues under the urethra by mattress sutures which hold the 
urethra avva> from the pubic rami (fig 294) A second row of mat 
tress sutures picks up the edges of a fascia like structure on the lateral 
surf/ice of the uretlira (fig 295) This row of sutures gives addibonal 
support and further separates the urethra from the pubic rami The 
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suture overlying the vesical nedc that is the one near the internal 
urethral meatus is really the Kelly stitch and helps to reinforce or 
support the internal spluncler 

The next step is restoration of the voluntary sphincter The damaged 
portion of this muscle which lemained attached to the vaginal wall 
IS remoi ed along with tlie redundant portion of the vaginal wall The 
remaining mtact sphincter fibers are biought together in the midline 
This IS accomplished by placing interrupted sutures through the 
laginal wall on each side quite close to the pubic rami in order to 



F S 29o Further separation of urethra from pub c rami by second row of 
tnattiess sutures (From Counselter V S Ur niiy mcontmence among women 
Am J Obst & Gynec 45 ) 

pick up the fibers of the voluntary sphmcter and inferior layer of the 
orogemtal diaphragm (fig 296) and lying them in the midline ^Vhen 
these are all tied the edges ire found to he beneath the inner and 
nuddle porbon of the urethra Kennedy uses siher svire in his opera 
tion but I use cilgut througliout Counseller in his series used catgut 
entirely 

V simple catheter is placed in the urctlira for the first seven to ten 
ut "hich it IS removed and the patient is allowed out of bed 
It the pibent cannot empt> the bladder normally the urethral catheter 
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IS reinserted and left for three to fi\e more days at which time almost 
all patients empty the bladder without difRculty A miM cysUbs may 
occur but It IS easily corrected by chemotherapy 
Ilesulte — \Vith this t}'pe of operation the results are gratifying. 
Kennedy reported t«ent}-sK cures m twenty eight cases in which 
operation was performed Counseller reported complete restoration of 
continence in every case of his scries of tvventy-sis cases 



Fig 290 — Reconstruction of coostnetor urethrae muscle and urogenital di 
aphragm beneath the urethra (From Counseller V S Urinary incontinence 
among women Am J Obsf & Cyrrec 45 ) 

SUM5URV 

The female urethra has an infernal and an external involuntary 
sphincter In addition there is a voluntary sphincter the normal func 
tion of which is necessary for unnary continence The trauma of labor 


tary sphincter is impaired as a result of splitting of its fibers along 
the urethra in or adjacent (o the median raphe Of secondary im 
nortance is the trauma to the internal iD>oIuntary sphincter this 
trauma, directly or indirectly causes these sphincters to be distorted 
„n j fixed to the ramus of the pubis Kennedy has suggested a method 
of repair which has greatly improved his results, and these has e been 
dupbeated by Counseher 
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It IS now clear that the sphincter mechanism of the female urethra 
IS more delicate and complicated than it previously was considered to 
he Incontinence was thought to be the result of damage to the mter 
nal urethral sphincter This may be true in certain instances of mild 
inconhnence but \n most cases the damage extends be>ond this 
sphincter and involves the voluntary sphincter 
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MEDICAL \ERSUS SURGICAL TREATMENT OF PELMC 
rSTL.\MMVTOR^ DISEASE 


Robert B Wxlsov 
CE>’EnAL CO^SIDEI1A‘^O^S 

Fbon£ this title it might appear t ’ 

treatment of pehic inflammaloiy 
both are employed either singly oi 

cause symptoms ph> steal findings and the clinical course in the mdi 
vtdual case Experience constantly emphasizes that the tsvo method! 
of treatment are compicmentarj However with the availability oi 
sulfonamides antibiotic substances and improved methods of heating 
the pelvis by diathermy it has become evident that more and jnort 
patients can be effectivelj managed with medical treatment alone 
Certain aspects of the treatment of this condition have become sc 
well estabbshed that they hardly deserve repetition In the acute 
case surgical treatment is rarely emplo>ed, since it is riecessary tc 
allow the acute mfiammatory process to subside before operation car 
safely be performed Occasionally it is necessary to effect cul de-sac 
drainage of an acute pelvic abscess through a colpotomy incision 
Aside from this and with the previously mentioned methods for medi 
cal treatment one may emphasize that the need for surgical manage 
ment is indeed extremely rare Medical treatment is thus the treat 


that adhesions involvement of the bowel and bladder chronic s>Tiip 
toms referable to the intestinal or unnary tracts and persistent pam 


blood supply due to adherent retroversion or prolapsed adherent 
tubes and ovaries Evi('“v « ‘ , 

are not due to acbve i 

posihOD adherence m 
destruction of ovarian 
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of ovarian dysfunction, such as vaginal bleeding which may be suf 
ficient to require surgical inter\entJon 
Eiiology.— Most attacks of pelvic inflammatory disease are caused 
by gonorrheal infection or by streptococcal or staphylococcal mfec 
tion folloiving aborbon which has usually been induced, but which 
may have been spontaneous Klore mrely this condibon may follow 
parturibon Tuberculosis may m\olve the pelvic viscera in this pres 
entahon, however, treatment of pelvic tuberculosis ivill not be con 
sidered, as the diagnosis is seldom made preoperahvely and m usual 
pracbce the disease is comparatively uncommon Pelvic cellulibs fol 
lowing either roentgen or radium therapy for malignant lesions of the 
pelvic viscera is not uncommon and is often severe 
Pathology.— Ihe pathologic picture of pelvic infecfaon vanes wth 
the cause and woth the bssues involved When Neissena gonorrhoeae 
is the causative agent the acute inflammatory process involves the 
tubal mucosa primarily There are the usual findmgs of an acute 
inflammatory process with the lumen of the tube being filled with 
purulent exudate Commonly the fimbriated tubal extremity becomes 
occluded and the resultant pyosalpim often eventually becomes a rel \ 
hvely quiescent hydrosalpinx There is a varying amount of involve 
ment of the surrounding structures The ovary is not infrequently in 
lolved ID an abscess Adherence of the tubal serosa to any adjacent 
peritoneal surface is quite common this adhesive process bemg the 
cause of much of the difficulty m the operative treatment in these 
cases 

In cases in which infection follows gestabon the causahve organism 
is usually some strain of streptococcus In such infections the infiam 
matory process usually involves the mural porbon of the tube, the 
tubal mucosa being relabvely free of inflammatory changes Invasion 
of the bssue m and about the pelvic organs commonly occurs In such 
types of mfecbon subsidence with mmimal residual involvement is 
rather likely to occur so that surgical treatment is necessary infre 
quently Tubal patencj is more likely to be maintained after this type 
of infection than it is after gonorrheal salpingibs 

XnEATMENT 

The physician usually first sees a pabent mth pelvic inflammatorj 
disease durmg the acute or subacute phase of the condition the pain 
* lower part of the abdomen the fever and chills being of 
^^cient intensity to cause the pabent to seek medical care Before 
frcatment is started a history may lead to a probable diagnosis as to 
me causative agent Evidence of pregnancy or a history suggesbve 
infection may be obtamable A history of previous attacks 
0 pelvic inflammatory disease is important, as the type of treatment 
nse in chronic disease may vary from that for an initial attack 
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Minimal Jalioralory procedures include a count of the erythroc^le^ 
and Ieiikoc>fes differcnlnl count estimation of the value for hemo 
j,Iobin determination of the sedimentifion rate tinnalysis and ex 
imination of cultures and stained smears from the urethra and cervix 
The necessary general phjsical eximmation including examination 
of the pehns must he made If probably cannot be emphasized t£» 
stronglj that the pelvic examination should be conducted gently 


categones (1) general and supportive measures ( 12 ) use of sulfona 
mides or antibiotic agents or both and (3) peKic heating 

General nnd Supportive Measurea — TTie need for general and 
supportive measures varies considerably with the seventy of the 
disease Some patients will have only mild pam and minimal evidence 
of disease on examination while others will have severe pain high 
fever abdominal distention perhaps ileus and a frozen pelvis all 
associated with dchjdration and debilil) Such patients require paren 
leral administration of adequate amounts of fluids sedation and rest m 
bed Any aberrations of the chemical contents of the blood must be 
corrected in these severe cases 

Sulfonamides and Penicillin —Sulfonamides or penicillm should 
be administered to all patients who exhibit evidence of acute infection 
At the Qinic treatment with penicillin generally is effective m nearly 
all cases of pelvic cellulitis Penicillin is generally administered in 
doses of 30000 to 40000 units every three hours until the fever sub 
sides and the clinical course indicates that the antibiotic substance is 
no longer necessary Early treatment of both specific and nonspecific 
infections is most important this is particularly true in gonorrheal 
urethritis and cervicitis Before present day methods were available 
prolonged periods of rest in bed were necessary and even then the 
occurrence of ascending infection was not infrequent Today m early 
stages of infection a dose of 300000 units of penicillin in beeswax 
and bil is administered daily for three days The patient may remain 
ambulatory but even so the incidence of acute salpingitis is rela 
lively low after such treatment 


1 


«p 11 teovvn residua Use of the conventional or sO called long wave 
type of diathermy has been continued at the Clmic for several reasons 
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With this type of diathermy it is possible to observe the temperature 
of the \agiDal electrode without shutting off the applicator This is 
important, as one can then be certain that adequate heat is being de- 
livered to the pelvis It IS thought that vaginal applicators for con- 
\entional diathermy are belter than others The Bierman-Horwitz 
\aginal applicator, molded from metal, is used, it has a flattened oval 
shape, with a depression for the cerviv, and comes in three sizes With 
this type of diathermy and electrode it is possible effectively to local- 
ize the heat at the desired sites Actually it probably makes httle 
difference whether short wave or so-call^ long wave diathermy is 
used so long as the procedure is carefully carried out There are ade- 
quate and sabsfactory electrodes for the short wave machine but, 
as already noted, it is difficult adequately to control the temperature 
with such machines 

Patients may be started on diathermy one or two days after admis 
Sion and after treatment with sulfonamides or penicillin has been 
started In very acute and severe cases it may be necessary to wait 
longer than a few days before diathermy can safely be started Usu- 
ally the first treatment is given b> means of a short wave coil over the 
lower abdomen If this is tolerated, intrapelvic or vaginal long wave 
therapy is started 

The only contraindicabon to pelvic diathermy is vaginal bleeding 
In some instances profuse leukorrhea may interfere but usually n 
discharge is not considered a contraindication Such a leukorrhea may 
be due to gonorrheal vaginitis and cenicilis, in this event it is cared 
for by the penicillin given If the leukorrhea is due to a trichomonal 
infection, it should be treated by appropriate measures, if it is due 
to a moniliasis, it can usually be readily controlled by applying 1 
per cent solution of gentian violet and 0 5 per cent solution of acnfla- 
vine in glycerin to the vagina cervuc and external genitalia At first, 
but one diathermy treatment, which lasts for fifteen to thirty minutes, 
IS given each day The time is increased to forty-five to sixty minutes 
daily, if this amount of treatment is tolerated well, then two such 
treatments are given each daj If any of these treatments are not 
tolerated, as evidenced by the occiurence of fev er or increase iij pain, 
the time is shortened but usually treatment is not discontinued Ob- 
servation of the thermometer in the applicator permits maintenance 
of the temperature at 106" to 107" F , the rectal temperature will be 
round to be about 103° to 104° F Twice daily, treatments are con- 
hnued for two or three weeks or longer according to need as mdicaled 
by the clinical findings and by the results of pelvic examination If 
improvement has been satisfactory but resolubon is not complete, it 
IS often wise to gne the patient a rest from treatment for several 
weeks and then to administer mother course of treatment with dia- 
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Consideration of Surgical Trealmcnl — Only after trial of such a 
course of medical treatment as has been outlined should surgical 
treatment be considered Often after such medical treatment the 
pelvis may be found to be completely free of disease Even if there 
has been no real improvement in the physical findings the patient may 
be relatively free of symptoms it fs tlicn possible to wait before 
surgical treatment Is considered The length of this waiting period 
vanes a great deal with individual patients In general observation 
of a long rather than a short interval before surgical intervention is 
considered is wise as the longer the interval the more likely is the 
pelvis to be free of bacterial residua Of course for the patient who 
has frequently recurring attacks of pchic inflammatory disease and 
who has palpable evidence of considerable disease in (he pelvis it is 
necessary to select what one considers an optimal time for operation 
In general pelvic operation should not be attempted in the presence 
of fever or an elevated leukocyte count Tlie sedimentation rate may 
not have reached a normal value but should be appreciably lower than 
during the acute phase of (he disease A valuable clinical method of 
determining whether or not a patient can be safely operated on con 
sists of performing a rather vigorous pelvic examination If such an 
examination is followed by fever and other $>mptoms one has ade 
quate evidence that the process is still in an active stage and that 
operation should be deferred Obviously such an etamination should 
not be doneVvhen other evidence of activity is present Before opera 
hon it is important to improve the general condition of the patient as 
much as possible and (o give penicillin preoperatively for three or four 
days 

In performance of operative procedures much diiBcuIt) may be 
encountered in the mobilization of the pelvic viscera due care must 
be exercised to prevent injury to the bowel bladder and ureters If 
possible 3 young woman should be Ic/t with her reproductive func 
tion intact In the worn in past forty yeirs of age little Is gamed by 
performing a conservative operation It is debatable as to whether or 
not the uterus should be allowed to remain if the reproductive func 
tion IS destroyed As a rule surgical treatment is employed because 
of persistence of symptoms and the patient therefore expects to be 
relieved of them accordingly treatment frequently must be radical 
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stitution thenpy Drainage through the abdominal wall or througli 
the vagina is usually not employed by surgeons at the Clinic Often 
however, a cigaret dram or a driin made of a split rubber tube is 
placed in the wound down to the peritoneum 

REPORT OF CASES 

Case 1 —A woman was admitted to the CIiiuc on April 23 1937 She had 
been well until Apnl 9 when she had begun to suffer from pain in the lower 
part of the abdomen chills and fever The temperature had varied from 100* to 
103 6° F The patient stated that $be bad been married twenty eight years 
during that tune she had had one pregnancy which had ended m spontaneous 
abortion She gave no history of a previous attack of pelvic inflammatory disease 
The pelvic exammation revealed a large abscess which filled the enbre lower part 
of the pelvis Lahoralory data were as follows hemoglobin 12 9 gm per 100 
cc of blood erythrocytes 3240000 and leukocytes 21 500 (85 per cent poly 
morphonuclear leukocytes) per cubic mill meter of blood result of Wassermann 
test negative results of cultures on chocoble blood agar and of examination of 
smears negative for gonococci sedimentation rate 58 mm in one hour on 
Apnl 23 and 115 mm on Apnt 28 Treatment with conventional diathermy was 
started on Apnl SO and given daily until May 17 The temperature returned to 
nonnal soon after diathermy was started The sedimentation rale on May 1 was 
91 mm and on May 11 it was 24 mm in one hour The leukocyte count on 
May 11 was 5800 pet cubic mdlimeler A pelvic examination on May 14 re 
vealed temaikable resolution of the pelvic abscess with only rmnimal residual 
Ihickeiung The patient subsequently was examined twice in 1937 and once in 
1940 1943 and 1943 At each examination the pelvis was found to be completely 
clear 


The case just reported is instructive because it illustrates what 
diathermy can do particularly if used early in the course of the dis 
ease This case has been used as an illustration because there has been 
adequate follow up and because diathermy was the only therapeutic 
agent used It may be significant that in this case the pahent had but 
five or SIX menstrual periods after the treatment until spontaneous 
menopause occurred this may have been a factor in her complete 
recovery as the menstrual stimulus to a recurrence of the infection 
was not present 


Case 2 —A woman thirty two years old was registered at the Clinic on 
October 5 1936 She had been tnamed twelve years She stated that she had 
had an induced instrumental abortion performed in 1925 with no comphcations 
riowever eight months later she had suffered from symptoms indicahve of aculi 
uf *''^®fri*aatory disease and was hospitalized for six weeks Four months after 
mat another attack occurred and she was hospitalized for ten days At the tinie 
to the Clinic the patient complained of abdominal soreness 
whi^ was not incapacitating and iff consUpataon The pelvic exammation re- 
eaied ^ adherent relroverted uterus and bilateral adnexal prolapse with ad 
esion Results of all laboratory tests including leukocyte count and sedimenta 
n rate were within nonnal Lmits Cultures on chocolate blood agar gave 
gonococci The medical gynecologist who saw this patient 
ted that eond tions in the pelvis were probably sufficiently pathologic to justifv 
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operation The ^ynccoJoglc rurgeon thought that conservative operation was 
indicated and necessary Tl erefore on October 26 1936 the pelvis was erplored 
and the following surg cal procedures accomplished ventral suspension oE an 
adherent rctroverted uterus bilateral salpingcrtomy because of bilateral bydro- 
salpins left oophorectomy because of beinonhagic cystic oophontis and appeiw 
dectomy On the sislh postoperative day symptoms of obstruction of the small 
bowel developed and the pelvis was ic-eiplor^ on the fourteenth postoperative 
day A loop of Ileum was found adherent fn the pelvis this was freed and a 
necrotic area m tl e bovvel was excised Enterostomy vvas done Generalized pen 
tonitis developed and the patient died sixteen days after the ongmal operation 

In all fiimcss it must be cmpbasizcd that tins fatality occurred 
prior to the availabilitj of the sutfon'imidcs and fh'* antibiotic agents 
'T'L - ’ to the tune these 

c iherent nsk ifl all 

s -.V. Aui^icji tK-atment of pelvic inflam 

matory disease should not be undertaken lightly This is true even 
though administration of the sulfonamides and antibiotic substances 
now available markedly lowers the mortality rate m generalized per 
itonttis Adherence of a loop of small bowel to a raw surfsce tn the 
pelvis with subsequent obstruction is not a nre occurrence It can 
be prevented by adequate peritonization and if this is not possible 
by suture of the sigmoid ov er the raw area Wlien this latter procedure 
IS earned out, the hrge bowel adheres and seldom if ev er, becomes 
obstructed beenuse of such adherence 
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* ' I (on the basis of 1 to 4 

TTie pertinent laboratory 
of blood erythrocyte* 
— 1 1* cubic millimeter of blood results of onne 

culture positive for Esehenenia cob and sedimentation rates 106 to 127 mm 
m one hour The pat enl was immed alety hospitalized and treated with peMc 
diathermy penicillin a d ct high in wlones and in vitamins iron and vitamin 
supplements Administration of penicUlm was d.scont nued ten days after admis 
sio^ but the other measures were continued for fifty days Little change had 
occurred m the pelvis when the patient was dism ssed from the hn^nf-l 
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leukocyte count 
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When the pelvis was explored on December 18, bilateral tubo-ovarian abscesses 
«ere found Subtotal abdominal hysterectomy, bilateral salpmgo oophorectomy 
and appendectomy were done The surgeon stated that there was too much 
lufiammatory reaction about the base of tbe bladder and the broad ligaments 
to permit performance of total bysterectomy Tbe postoperahs e course was afebnle, 
the patient bemg dismissed from the hospital on the tenth postoperative day 
During the postoperative period pemciUm and dicumarol were admmistered 

It IS obvious that m this case the pabent did not respond to con- 
ser\atne medical mamgement that was thorough and prolonged ^he 
medical management had considerable salue, however, as it gave as- 
surance of a relatively safe surgical risk It might be that diathermy 
would have been more elFecfne had it been started at the onset of the 
illness The efficacy of admimstraboo of penicillin as a preoperabve 
and postoperative measure is emphasized by this patient’s smooth 
postoperabve course which vvris completely afebrile 

Case 4 —A v\hite woman, forty t\so years old, was first registered at the 
Clinic on June 4 1946 Physical examination revealed a squamous cell epitheboma 
of the cervix grade 3 (Orders' method), stage 2 Laboratory data were negative 
eteept that the Wassennann test gave strongly positive results From June 20 to 
July 13 full counes of radium and roentgen therapy were administered lor the 
careiaoma of the cervix On October 2 exoininaljon revealed a good local result 
from this treatment A second course of roentgen therapy was administered from 
October 3 to October 7 On OctobCT 14 the patient returned complaining of a 
great deal of pain in the lower part of the abdomen On examination the temper 
ature was found to be 103* F TTie pelvis was exquisitely tender and the uterus 
"as fixed to the right The uterus was probed, with negative results The sedi 
mentation rate was 129 mm in one Tlie patient was immediately hos 
mtalired and given large doses of pecuctlLn plus the usual supportive treatment 
Diathermy vvas started a few days after adiiiission On November 4 the pelvic 
^ease had extended to iwints a^ve the umbilicus on tJie right and just below 
die umbilicus on the left Tlie sedimentation rate remained elevated The septic 
lype of temperature subsided on November 8 and the patient was dismissed 
•rom tbe hospital on November 23 Ou December 4 tlie patient was readmitted 
^ the hospital with chills, fever and low back pain Her temperature was 104* 
•P tbe day after admission and her sedimentation rate was 133 mm in one hour 
Tlie temperature was immediately lowered after administrahon of penicilbn 
Pelvic diathermy was again start^ Tbe symptoms were found to be due to 
™e^on of the urinary tract The patient was dismissed from tlie hospital on 
December 15 but was continued on treatment of the infection of the urinary 
tract and on treatment witli pelvic diatbenny as an outpatient A pelvic examina 
ion on December 19 was essentially negative no clinical evidence of either car- 
Or pelvic inflammatory disease was found Wiien last seen on Jinuiry 
1947, ibe patient wis gaming weight and was feeling well 

IS probably true that pelvic mflammatory disease following radi i- 
»ow therapy given for a mnlignaot lesion can be treated only by con 
servative or medical measures It is believed that diathermy and 
crapy with antibiotic substances were entirely responsible for this 
patients recovery 



S74 


BOB£3rr B WILSON 


SIDDIAR^ AM) C03UIEST 

One should re-emphasize the /act that the medical and surgical 
treatments of pehic mflamnutor) disease are to he used to comple- 
ment one another \\ e feel that all pahrats suffermg from such disease 
should first recene conser\abve medical management Early and ade- 
quate medical treatment by our present-day methods should cause a 
marked decrease in the number of instances m which surgical intn- 
venbon is required If possible therapy should be started when the 
izilectious process ts himted to the urethra and cemr m the gonorrhea) 
type of mfecbon and when the \ery first sign of wsceral ins'oKanent 
occurs in other hpes of mfecbon Certainly a good end result, with 
saKnge of the reproducbi e funcbon will ^ge to a great ertent on 
such early and adequate treatment \\ith such treatment a clinical 
cure will often be effected, in those cases m which cure is not effected 
by such treatment the patient will be in better condition to undergo 
operahon 
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TARCINOSIA OF THE RIGHT (PROXIMAL) PORTION OF 
THE COLON 
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The diagnosis and managernent of carcinoma of the right half of 
thevcolon requires an understanding of the anatomy, physiology and 
pathology of this segment of the large intestine 
Embryologically, the right half of the colon develops from the 
midgut The midgut extends from the papilla of Vater to the middle 
of the transverse colon This portion of the intestinal tract receives its 
blood supply from branches of the superior mesenteric artery The 
ileocolic artery, which is the lowest branch of the superior mesenteric 
artery, furnishes the blood supply to the appendix, cecum and the 
lower part of the ascending colon The right colic artery which also 
blood to the right portion of the colon is subject to consider- 
able vanahon in its ongin, size and even its presence Steward and 
found that it was absent m 18 per cent of specimens studied 
and that it originated from the superior mesenteric artery m 40 per 
cent, from the middle colic artery in 30 per cent, and from the ileo 
wlic artery in 12 per cent The marginal artery of the right half of 
the colon courses through the mesentery of the bowel and runs paral 
lei to it The marginal artery is m reality the large anastomosing 
artery connecting the ileocolic and right colic arteries 
The lymph vessels arise m the submucosa and subserosa to form 
piMuses which drain to the various groups of nodes The epiploic 
nodes are small nodes located under the serosa Efferent vessels from 
this group of nodes pass to the paracolic and intermediate groups of 
nodes Occasionally an efferent vessel wll fay pass the paracolic nodes 
and go directly to the intermediate group or even to the mam group 
ot nodes The occasional finding of metastatic carcinoma m a node 
near the origin of one of the main blood vessels without involvement 
w nodes near the primary tumor can be explained by this phenom 


^e etiology of carcinoma of the colon is unknoivn However, the 
pathogenesis of intestinal poI>'ps from the earliest epithelial chance 
SlS ’’'f of adenoma, of the 

m oLon ' 00"''0"‘'"> "ocnipsies the incidence of adenomas 

tramn!r ”f “S' f® POf cent Mahgnant 

transition M-as present in 72 per cent of the adenomas 
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SinWARY AND COM1IENT 

One should re emphasize the fact that the medical and surgical 
treatments of pehic inflammatory disease arc to be used to comple 
ment one another We feel that aU patients suffering from such disease 
should first receive conservafne medical minagement Early and ade 
quate medical treatment by our present day methods should cause a 
marked decrease in the number of instances in which surgical inter 
\cnlion IS required If possible therapy should be started when the 
infectious process is limited to the urethra and cervix in the gononheal 
type of infection and when the %ery first sign of visceral invohement 
occurs in other types of infection Certainly a good end result, with 
salvage of the reproductive function wnll hinge to n great extent on 
such early and adequate treatment With such treatment a clinical 
cure will often be effected in diose cases in which cure is not effected 
by such treatment the patient wall be m better condition to undergo 
opention 
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histologic grade of malignancy Likewise, the higher the histologic 
grade of malignancy the deeper flie mural penetration likely to be 
found and the more likely it was that lymph nodes would be in\ olved 
In addition to spread by lymphatic channels, carcinoma can spread 
by involvement of veins and along the nerves Venous involvement 
indicates a grave outlook It is extremely unlikely that any patient 
who has venous involvement will he alive three years after resection 

DIAGNOSIS 

Unfortunately, theie are no diaraeteristic symptoms of carcinoma 
of the colon The onset is insidious and symptoms usually are present 
for about a year before the diagnosis finally is made Occasionally an 
advanced or inoperable carcinoma is found during a routine examma 
tion which apparently had not produced previous symptoms Careful 
inquuy, however, usually uncovers the fact that these stoic individuals 
have been disregarding certain symptoms for many months 
Age should not obviate the consideration of carcinoma of the colon 
Although It IS uncommon among persons less than thirty years of age, 
nevertheless about 2 per cent of patients are m this younger age group 
As mentioned previously, the character of lesions of the right por- 
hon of the colon influences the symptoms produced The caliber of this 
portion of the colon is large, the tumors are papillary rather than con 
Btrictmg the stool is liquid, and obstruction seldom occurs Blood 
constantly oozing from the large ulcerated surface produces an iron 
deficiency type of anemia which responds to iron therapy * In many 
cases an erroneous diagnosis of pernicious anemia is made and treat 
ment with iron, liver extract, or both is given for a protracted period 
The anemia responds favorably to such treatment and thus the dela> 
m arriving at die diagnosis of carcinoma is prolonged Blood in the 
stool IS seldom recognized by the patient as it is well mixed with the 
stool and does not appear on the surface 
13ue to this lack of defimte symptoms, medical advice is not re 
quested early for lesions of the right porbon of the colon The earhest 
symptoms usually occur from six months to a year or more before 
the diagnosis of a malignant lesion of this portion of the colon is made 
SjTnploms.— Symptoms produced by carcinoma in the right half of 
the colon can be considered under four headings (1) pain, (2) dys 
pepsia (3) weakness, and (4) diange m bowel habit 
Pain —Abdominal disconrfort of some Ij-pe occurs m most cases It 
may be merely a ‘heavy feeling” a sense of fullness, "trapped gas” or 
a soreness in the right side The discomfort ma> be localized to the 
right side, but occasional!) it is in the epigastrium These vague symp- 
toms may simulate those of chronic appendicitis, chronic cholec>’sbtis, 
or even ma) be interpreted as mdicating peptic ulcer Occasional!) 
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The histogenesis of carcinoma of the intestine and of benign infes 
tinal polyps has been summarized by Ewing who stated that the 
transition in the early stages for one tvas essenhally the same as that 
for the other In the light of present Icoowledge of polyps (adenomas) 
of the colon it is not surprising that multiple carcinomas of the colon 
are not uncommon It is well to remember that any patient d>'ing of 
a so-calJed recurrent carcinoma eight or ten jears after resection of 
the colon for a malignant lesion may well ha\e died of another pn 
mary neoplasm of the colon 

In this presentation the term “right portion of the colon” is used 
to include the cecum, ascending colon and hepatic flexure 


PATHOLOGY 

Carcinoma of the right portion of the colon and cecum almost 
always is grossly papillary m character The hard, infiltrating, en 
circlmg. napkin ring type so common in the distal part of the colon 
IS rarely seen m the proximal part The papillary tjpe of carcinoma 
gro>vs into large fungating cauliflower like lesions which project into 
the lumen and have a large, fnablc easily bleeding surface The 
average surface area of carcinoma of the cecum at time of operation 
is SI 6 square cm * Oozing of blood from (his large surface for a 
Jong penod produces the marked anemia so often associated with 
carcinoma of the cecum and ascending colon 
Carcinoma of the colon tends to ulcerate and become secondarily 
infected Occasionally an infected and inflamed malignant lesion be- 
comes adherent to a neighboring organ This adherence may be en 
lirely due to inflammation, but often the malignant lesion has m 
volved the adjacent structure \Vben resection is being performed for 
carcinoma of the proximal part of the colon it may be necessary to 
remove the right kidney or ureter, a segment of the abdominal wall 
^ • • • £ small 
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histologic grade of malignancy Likewise, tlie higher the histologic 
grade of malignancy the deeper the mural penetration likely to be 
found and the more likely it was that lymph nodes would be involved 
In addition to spread by lymphatic channels, carcinoma can spread 
by m\olvemeot of veins and along the nerves Venous involvement 
indicates a grave outlook It is extremely unlikely that any patient 
who has venous involvement will be alive three years after resecbon 


Unfortunately, there are no characteristic symptoms of carcinoma 
of the colon The onset is insidious and symptoms usually are present 
Fm about a year before the diagnosis finally is made Occasionally an 
advanced or inoperable carcinoma is found during a routine examina- 
tion which apparently had not produced previous symptoms Careful 
inquiry, however, usually uncovers the fact that these stoic individuals 
have been disregarding certain symptoms for many months 
AIL* obviate the consideration of carcinoma of the colon 

Although It is uncommon among persons less than thirty years of age, 
nevertheless about 2 per cent of patients are in this younger age group 
As mentioned previously, the character of lesions of the right por- 
tion of the colon influences the symptoms produced The caliber of this 
portion of the colon is large, the tumors are papilhry rather than con 
strictog, the stool is hguii and obstruction seldom occurs Blood 
constantly oosang from Ae large ulcerated surface produces an iron 
enciency type of anemia which responds to iron therapy * In many 
cases an erroneous diagnosis of pernicious anemia is made and treat 
n^nt With uon, hver extract, or both is given for a protracted period 
e anemia responds favorably to such treatment and thus the delay 
in arriving at the diagnosis of carcinoma is prolonged Blood m the 
!»?°i ^ recognized by the patient as it is well mixed with the 

0 and does not appear on the surface 

dus lack of deSoite symptoms, medical advice is not re 
q^s e early for lesions of the portion of the colon The earliest 
usually occur from six months to a year or more before 
SvT^^**** ^ inahgnant lesion of this portion of the colon is made 

produced by carcinoma in the right half of 
considered under four headmgs (1) pain, (2) dys 
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1 lesion at the hepatic flexure wU cause obstrucbon mth colicky pam 
This, of course could be mistaken easily for acute cholecystitis or 
stone in the common duct Perforatum of a lesion onto the kidney or 
ureter may give nse to pain referred to the back 

Dyspepsia — Complaints of anorctia, sour stomach, postprandial dis 
tress and epigastric fullness arc not uncommon in caranoma of the 
proximal half of the colon 

Weakness —Weal^ncis occurs in cases of lesion of the right porbon 
of the colon frequently because of the loss of blood and the resulting 
anemia \\’eakness and fatigue may be due to loss of weight which 
occurs in about half of the cases Shortness of breath is a common 
complaint associated with the ueakntss and anemia 

d nnno in Ttn. ml Uml. t A -I I- t 


alternating diarrhe-i and constipation 
Examinatlon.'-The vast nujonty of patients who have carcinoma 
of the colon, and practically all when they first seek medical advice, 
appenr at least as healthy as the average patient visibng his physi 
uan Cachexia, cmaciitton, and dehydration are seen only after long 
neglect by the pabent his physician or both 
An abdominal mass can be palpated in about 75 per cent of the 
cases of carcinoma of the right portion of the colon Occasionally the 
pabent discovers tlie mass while bathing or it is found during a 
roubne examination by his physician Tenderness is dependent on 
associated inflammation and perforation Fever in the presence of 
tenderness and fixation of the mass is indicabve of perforabon 
Afetastabc spread to the hver rarely can be diagnosed from palpa 
tion of the abdomen and the edge of the liver at the costal margin 
The presence of ascitic fluid is a more reliable index of hepatic in 
volvement 


A thorough rectal and proctosigmoidoscopic examination should be 
done m every case of carcinoma of the nght porbon of the colon as 
multiple lesions are occasionally found A second lesion in the rectum 
or rectosigmoid might be impossible to visualize on roentgenologic 
examination but could be found easily by rectal or proctosigmoido 
scopic examinabon 

noeolgenologic Examination -Roentgenologic examinabon of the 
colon cannot be done without adequate preparation No one would 
think of doing banum studies of the stomach after the pabent had 
eaten breakfast, yet the same situation exists when the colon is full 
On the day before roentgenoJo^c examination the evening meal 
should he omitted and 2 ounces ((» cc) of castor oil administered 
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The next morning the distil pirt of the colon and rectum should be 
cleansed by one or two plain low enemas Saline cathartics should not 
be used to cleanse the colon Such cathartics draw water into the 
mtesbnal lumen, and a patient so prepared presents himself to the 
roentgenologist with bis colon unclean^ and containing considerable 
fluid which prevents its filling with banum and destroys the suspension 
of the latter A good suspending agent should be used for the barium 
to facilitate careful examination of the mucosal surface of the colon 
The mucosal pattern should be vnewed roentgenoscopically by a 
Iramed roentgenologist Often evidence of the presence of carcinoma 
of the colon cannot be seen m the roentgenogram of the colon filled 
with barium yet the roentgenologist could see the lesion during 
roentgenoscopic examination as the banum flowed around and over 
the tumor Small polypoid lesions are difficult to demonstrate by 
ordinary roentgenologic methods unless roentgenograms are made 
ifter inflation of the colon with air after the barium has been expelled 
Comment.— The diagnosis of a malignant lesion of the right portion 
of the colon is not difficult to establish for the one who eventually 
makes the diagnosis This is due in part to the fact that m so many 
cases the lesion is advanced when the final diagnosis is made Delay 
m diagnosis often is due to neglect on the part of the patient because 
he does not think the symptoms are serious and because he does not 
consider carcinoma This lack of a better informed laity is indirectly 
the fault of the medical profession It has been estimated® also that 
it might have been possible for the physician to make a diagnosis of 
carcinoma of the colon in more than 30 per cent of cases In 15 per 
cent of a large senes of cases of carcinoma of the right portion of the 
colon appendectomy had been performed after the onset of symptoms 
attributable to the malignant lesion ” 

If a simple, definite routine of examination is followed in every case 
in which carcinoma is suspected and in all cases m which vague ab 
dominal symptoms are present, an earlier diagnosis and a better 
chance of cure will result The simple routme of examination should 
consist m careful palpation of the abdomen roentgenologic examina 
tion of the colon after a barium enema and proctosigmoidoscopic ex 
amination This routine should be earned through to completion iii 
any case in which (1) a cliange in bowel habit (2) passage of blood 
from the rectum, (3) vague symptoms of abdominal discond'ort or (4) 
'height, weakness or unexplained anemia has occurred, or an 
abdominal mass is found 

DIFFEREVriAL DIAG^OSIS 

In making a differential diagnosis of malignant lesions of the right 
portion of the colon the following condibons should be considered 
appendicitis appendiceal abscess tuberculosis of the cecum, entero- 
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coI]ti5, amebiasu, renal tumors, di\erttcu]itis of the cecum, anemia, 
disease of the gallbladd* and peptic ulcer As has been mentioned 
15 per cent of the patients who are found to have carcinoma of the 
right portion of the colon ha\e undergone appendectomy after the 
onset of s}’niptoms referable to the mah^ant process In any case in 
which the pabent is more than thirty years of age when appendectomy 
IS perfonned, the incision should be large enough to permit erplora 
bon of the cecum and ascending colon 

^VIth the return of rruhtary personnel from o\erseas, amebiasis 
merits mention in the differential diagnosis of carcinoma of the cecum. 
The incidence of amebiasis is as high as 40 per cent in some parts of 
the United States and it is conser\ab\eIy estimated that 5 to 10 per 
cent of the people of this country harbor the parasite According to 
reports from the Presbyterian Hospital in N’ew York Cit), amebiasis 
of the cecum appears to be encountered more frequently on roent^ 
genologic exarmnation than is carcinoma or tuberculosis of the cecum 
A deformity of the cecum is found in more than a third of the cases 
of amebiasis Such cecal deformity although usually quite typical 
has been interpreted as carcinoma The seriousness of such an error 
cannot be overemphasiacd because the operative mortality m the 
presence of amebiasis is high 

Amebiasis more frequently is associated with consbpabon than with 
diarrhea Severe diarrhea with a bloody discharge, occurs in a small 
number of cases of amebiasis Repeated exammattons of stools con 
firm the diagnosis Any pabent with carcinoma of the colon who has 
been in an area where amebiasis is prevalent should have several 
Stool examinabons 


PREOPERATIVE PREPARATIOV 

The pabent should be hospilabzed for four to five days before 
operabOD for adequate preparation Transfusions of whole blood 
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OPERATION 

There are several methods of surgical management of carcmoma of 
the right portion of the colon Some surgeons prefer a two stage pro 
cedure, such as ileotransverse crdostomy followed m several weeks 
by resection of the right portion of the colon Other surgeons exterior 
ize the end of the ileum at the time of the resection as a vent” above 
the anastomosis and sbll others perform a Witzel type of ileostomy 
above the anastomosis In 1938 h.ovelace and I reviewed 885 cases 
of malignant lesions of the cecum and ascending colon and found 
that the mortality rate was 6 per cent higher in the mnety eight cases 
in which a Witzel type of enterostomy had been performed abov e the 
anastomosis than in the cases in which it had not been performed 
For the past several years I have been performing a one stage right 
hemicolectomy for carcmoma of tlie right portion of the colon with an 
end to end open type of anastomosis between the terminal portion of 
the ileum and the transverse colon This procedure has proved satis 
factory in every respect and the surgical mortality has been surpns 
ingly low I have not found it necessary to use a Miller Abbott or 
double lumen tube preoperatively or postoperatively except in the 
rare case m which obstruction was present I believe an important 
part of the maneuver is to dilate the anus thorouglily so that the 
patient cannot hold gas 

Several technical points are wortliy of mention After the blood 
vessels supplying the segment to be removed have been ligated, it is 
well to wait until a line of demarcation develops before a decision 
IS made concerning the site at which the ileum and the transverse 
colon arc to be cut If this is done the blood supply to the line of 
anastomosis will be sufficient The terminal portion of the ileum should 
be incised at an angle this insures an adequate blood supply to the 
cut end and also enlarges the opening to more nearly the size of that 
of the colon The terminal portion of the ileum and colon should be 
cut with a cold knife and not with cautery Cautery devitalizes tissue 
for an unknown depth in the region where the anastomosis is to be 
made The open type of anastomosis is tlie safest So called aseptic 
methods require some t>pe of crushing clamp which also devitalizes 
tissue and turns in a large cuff of bowel which narrows the lumen 
Soiling during die operation is not to be feared It is continued leakage 
from the site of the anastomosis after the abdomen has been closed 
that can cause fulminating peritonitis When an open type of anasto 
mosis IS performed every stitch can be placed carefully WTien non 
absorbable sutures such as cotton or silk are used a continuous suture 
all the vvaj around the intestine at the anastomosis should not be em 
plo>ed because this prevents stretching of the bowel At this point I 
have found an outer row of interrupted cotton sutures and a con 
tmuous inner mucosal row of catgut to be satisfactory Two rows ol 
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C 0 I 1 I 15 , amebiasis, renal tumors, diYerticuIitis of the cecum anemia 
disease of the gallbladder and peptic ulcer As has been mentioned 
15 per cent of the patients who are found to have caranoroa of the 
right portion of the colon have undergone appendectomy after the 
onset of s>'inptoms referable to the malipiant process In any case in 
which the patient is more than thirty years of age when appendectomy 
is performed, the incision should be large enough to pennit erplora 
tion of the cccum and ascending colon 

\Vith the return of military personnel from overseas, amebiasis 
merits mention in the differential diagnosis of carcinoma of the cecum 
The incidence of amebiasis is as high as 40 per cent in some parts of 
the United States and it is conservatively estimated that 5 to 10 per 
cent of the people of this country harbor the parasite According to 
reports from the Presbyterian Hospital in New YorL City, amebiasis 
of the cecum appears to be encountered more frequently on roent 
genologic examination than is carcinoma or tuberculosis of the cecum 
A deformitj of the cecum is found in more than a third of the cases 
of amebiasis Such cecal deformity although usually quite typical 
has been interpreted as carcinoma The seriousness of such an error 
cannot be overemphasized because the operative mortality m the 
presence of amebiasis is high 

Amebiasis more frequently 1 $ associated with constipation than with 
diarrhea Severe diarrhea, with a bloody discharge, occurs in a small 
number of cases of amebiasis Repeated examinations of stools con 
firm the diagnosis Any patient with carcinoma of the colon who has 
been in an area where amebnsis is prevalent should have several 
stool examinations 


PnrOPEOATIV'E PKEPARATIOV 

The patient should be bospitabzed for four to five days before 
operation for adequate preparation Transfusions of whole blood 
should be pven if necessary, m order to have a hemoglobin level of 
at least 10 gm per 100 cc of blood The diet should contam non 
residue foods which are ^ ,1 

Milk, vvhole vegetables 
Twice a day for three 

irrigations should be 
in 

' m , should be given 

*ast four days before 

operation Taregonc siiouio ue given m ooses of 8 e c at 2 6 and 10 
o^lock the afternoon and evening before operahon, to put the bowel 
at rest 
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CO^niENT 

Some evidence indicates that the public is becoming more cancer 
conscious and is seeking the help ti the physician earlier than for 
merly Sufficient proof is lacking however, to consider this statement 
anything but a supposition 

The physician is bemg educated to suspect and mvestigate the colon 
m cases in which anemia fatigabihfy and weakness exist also he is 
more aware of the fact that persistent digestive disturbances com 
bined with a change of intestinal habit demand roentgenographic 
study of the colon 

The results of surgical treatment of malignant lesions of the right 
portion of the colon are fast arriving at a point where the responsi 
biUty for further improvement m end results is going to depend on 
earlier diagnosis so that treatment can be undertaken before the 
malignant process has reached a point that wdl limit the value of 
resection 

One stage resection of the right portion of the colon can be per 
formed with a lower mortality rate and lower morbidity rale than can 
multiple stage procedures One*slage resection, with rare exceptions 
can be performed m any case in which a mulbple stage procedure 
also IS feasible One stage resection of the right portion of the colon 
with end to end ileotransvcrse colostomy is an operation that has 
given very satisfying results 
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sutures are enough if more are used, a larger cuff of bowel is tum^ 
in and more of the blood supply is tied off A Penrose dram should 
be brought out through a stab wound in the right flank 

POSTOPERATIVE TREATMENT 

A transfusion of 500 c c of whole blood should be gi\ en inMediatdy 


tain an adequate urinary output Saline solution should not be used 
for the first twenty four or fortj eight hours nfter operation unlws i 
tube has been placed in the stomach or in the intestine It is well to 
give oxygen through a mask for t\so or three days to any pahent who 
has undergone intestinal anastomosis About forty eight hoius aft« 
the operabon the pabent usually can begin to take water and the tol 
lowing day a nonresidue liquid diet A nonresidue solid diet can be 
taken about the fourth postoperatixe day and a low residue diet can 
be started about one week after the operabon The dram is 
place about twelve to fourteen days or longer if drainage occurs The 
pabent usually can be out of bed three or four days after the operation 

REVIErxr OF CASES FROM 1910 THROUCD 1946 
With the aid of the Division of Biometry and Medical Sfabsbes I 
have |ust completed another resiew of the cases in which resection 
was performed at the Clinic from January 1 J940 throu^ December 
31 1046 In this study the following changes from our previous report 
are evidenced 1 The resectability rate has nsen from C 7 to 77 per 
cent 2 Primary reseebon and ilcotransverse colostomy in one stage 
has superseded hvo-stage and multiple stage operabons In the past 
su years 73 per cent of the reseeboos of £e right part of the colon 
vs ere one stage procedures 3 Of the one stage operabons in 3S per 
cent primary resection and end to end ilcotransverse colostomy were 
performed 4 During the year 1946 reseebon of the right porbon of 
the colon wxis performed for roaligoaiit lesions m nmety cases with no 
hospital deaths In only three of these luncty cases was the operabon 
performed m two stages and ertnperfloneal reseebon was not per- 
formed in any case 5 Althou^ a comparison of mortality rates be- 
tween the penod from 1967 to 193S inclusive and the period from 
1940 to 1946 inclusive is not a fau- one it is mentioned merely to 
„ e »>,(.*• w->« 1 jjjg fonner period the 

per cent and for two 
period one stage pro* 
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CABONOMA OF lUCUT POMION OF COLON 

COMMENT 


Some evidence indicates that the public is becoming more cancer 
conscious and is seeking the help of the physician earlier than for 
merly Sufficient proof is lacking however, to consider this statement 
anything but a supposition 

The physician is bemg educated to suspect and investigate the colon 
in cases in which anemia fatigabihty and weakness exist also he is 
more aware of the fact that pCTSistent digestive disturbances com 
bined wth a change of intestinal habit demand roentgenographic 
study of the colon 

The results of surgical treatment of malignant lesions of the right 
portion of the colon are fast amvmg at a point where the responsi 
bility for further impro\emenl m end results is going to depend on 
earher diagnosis so that treatment can be undertaken before the 
mabgnant process has reached a point that will limit the value of 
resecbon 

One stage resection of the right porhon of the colon can be per 
formed with a lower mortality rale and lower morbidity rate than can 
multiple stage procedures One stage resection, with rare exceptions 
can be performed in any case in which a multiple stage procedure 
also IS feasible One stage resection of the right portion of the colon 
with end to end ileotransverse colostomy is an operation that has 
given very satisfying results 
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sutures are enougli, if more are used, a Jarger cuff of bowel is tunied 
m and more of the blood supply is lied off A Penrose dram should 
be brought out through a stab wound in the nght flanV 

POSTOPERATIV'E TREATaiENT 

A transfusion of 500 c c of ubdc blood should be giv en imjnediately 
after the operabon in all cases in which it was not gnen dimng the 
course of the operation The pabent should be given sufficient fluid 
by intravenous injeebon for three or four daj's after operation to mam 
tain an adequate urinary output Siline solution should not he used 
for the first twenty four or fotlj -eight hours after operation unless a 
tube has been placed in the stomacli or in the intestine It is well to 
give otygen through a mask for two or three dajs to any pabent who 
has undergone inlesbnal anastomosis About forty ei^t hours aftw 
the operabon the pabent usually can begin to take wafer and the fol 
lowing day a nonresidue liquid diet A nonresidue solid diet can be 
taken about the fourth posfuperabvc day and a low residue diet can 
be started about one week after the operation The dram is left i" 
place about twelve to fourteen days or longer if drainage occurs The 
pabent usually can be out of bed three or four da>s after the operation 

REVIETT OF CASES FROM 1940 TimOUCII 1946 

With the aid of the Division of Biometry and Medical Statisbcs I 
have ;u$t completed another review of (he cases m which reseebon 
was performed at the Chnic from January 1, 1940 through December 
31, 1948 In this study, the followiog changes from our previous report 
are evidenced 1 The resectability rale has risen from 67 to 77 per 
cent 2 Pnmary resection and ilcotransverse colostomy in one stage 
has superseded two-slage and multiple stage operabons In the past 
SIX years, 73 per cent of the reseebous of the nght part of the colon 
were one stage procedures S ’ 
cent pnmary resection and e 
performed 4 Dunng the ye 
the colon was performed for 


1940 to 1946 inclusive, w nm affair oae^ it is mentioned merely to 
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CAHONOMA OF RIGHT PORTION OF COLON 

COMMENT 

Some evidence indicates that the public is becoming more cancer 
conscious and is seeking the help of the physician earher than for 
merly Sufficient proof is lacking however, to consider this statement 
anything but a supposibon 

The physician is being educated to suspect and mvesbgate the colon 
in cases m which anenua, fatigabihty and weakness exist, also he is 
more aware of the fact that persistent digestive disturbances com 
bmed with a change of intestinal habit demand roentgenographic 
study of the colon 

The results of surgical treatment of malignant lesions of the right 
portion of the colon are fast arriving at a point where the responsi 
bihty for furthei improvement in end results is going to depend on 
earlier diagnosis so that treatment can be undertaken before the 
mahgnant process has reached a point that will limit the value of 
resection 

One-stage resection of the right portion of the colon can be per 
formed with a lower mortality rate and lower morbidity rate than can 
multiple stage procedures One stage resection with rare exceptions 
can be performed in any case in which a multiple stage procedure 
also IS feasible One stage resection of the right portion of the colon 
with end to end ileotransverse colostomy is an operation that has 
given very satisfying results 
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POSTOfERATIV'E TtlEAT^ffiNT 

A transfusion of 500 c c of whole blood should be giv en in^ediately 
after the operation in all cases m whidi it was not gisen during the 
course of the operation Tlie patient should be given sufficient fluid 
by intravenous Inieclion for three or four days after operahon to main 
tain an adequate urinar) output Saline solution should not be used 
for the first twenty four or fort} eight hours after operation unl«s a 
tube has been placed in the stomach or in the intestine It is well to 
give ovygen ihrougJi a mash for two or three days to any patient who 
has Undergone intestinal anastomosis About forty eight hours alter 
the operation the patient usually can begin to taLe water and the fol 
lowing day a nonresiduc hquid diet A nonrcsiduc solid diet can be 
taken about the fourth postoperative da) and a lovv residue diet can 
be started about one week after tbc operatioo The dram is 
place about twelve to fourteen days or longer if drainage occurs The 
pabent usually can be out of bed three or four days after the operation 

REVIFR' OF CASES FROIf 1940 TlUtOtJCn 1946 

With the aid of the Division of Biometry and Medical Stabsbcs I 
Iiave just completed another review of the cases in which resecbon 
was performed at the CUnic from January 1 19-10 through December 
31, J9-4d la this jtudj the /oUowiog changes from our previous report 
are evidenced 1 The resectability rate has nsen from 67 to 77 per 
cent 2 Primary reseebon and deotransverse colostomy m one stage 
has superseded two stage and multiple stage operations In the pa^t 
SIX ) ears, 73 per cent of the reseebons of the nght part of the colon 
were one-stage procedures 3 Of the one stage operabons, m 38 per 
cent primary resection and end to end deotransverse colostomy were 
performed 4 During the year 1946, reseebon of the right porboo of 
the colon was performed for mabgnant lesions in ninety cases with no 
hospital deaths In only three of these lunety cases w^s the operabon 
performed in two stages and extraperitoneal reseebon was not per 
formed m any case 5 Although a comparuon of mortality rates be- 
bveen the penod from 1907 to 1938 inclusive, and the period from 
1^0 to 1940 mclusive, is not a fair one it is mentioned merely to 
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COMSIENT 

Some evidence indicates that the public is beconimg more cancer 
conscious and is seeking the help of the physician earlier than for- 
merly Suffiaent proof is lacking, however, to consider this statement 
anything but a supposition 

The physician is being educated to suspect and mvestigate the colon 
m cases in which 'inenna, fatigabihty and weakness exist, also, he is 
more aware of die fact that persistent digestive disturbances com 
bined with a change of intestinal habit demand roentgenographic 
study of the colon 

The results of surgical treatment of malignant lesions of the right 
portion of the colon are fast arriving at a point where the responsi 
bihty for further improvement in end results is going to depend on 
earlier diagnosis so that treatment can be undertaken before the 
mabgnant process has reached a point that will limit the value of 
resection 

One stage resection of the right portion of the colon can be per- 
formed with a lower mortality rate and lower morbidity rate than can 
multiple stage procedures One stage resection, with rare exceptions, 
can be performed in any case m which a multiple stage procedure 
also IS feasible One stage resection of the right portion of the colon 
With end to end ileolransverse colostomy is an operation that has 
given very satisfying results 
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’ ' ’ • - cuil of bowel IS tunied 

A Penrose dram should 

■ right flank 

POSTOPEnAn\X niEATJIENT 

A transfusion of 500 c c of whole blood should be gnen immediately 
after the operation in all cases in uhich it uas not given during the 
course of the operation The patient should be given suffiaent fiui 
by intravenous injecbon for three or four days after operation to mam 
tain an adequate urinary output Saline soJubon should not be used 
for the first twenty four or forty ei^t hours after operabon unless a 
tube has been placed in the stomach or in the infesbne It is vieu to 
give oxygen througji a mask for two or three days to any pabent vino 
has undergone intesbnal anastomosis About forty eight hours ait« 
the operation t!ie pahcnt usually can begin to take water and the foi 
lowing day a nonresidue liquid diet A nonrcsidue solid diet can be 
taken about the fourth postoperative day and a low residue diet can 
be started about one week after the operation The dram is 1^^,^ 
place about twelve to fourteen days or longer if drainage occurs The 
pabent usually can be out of bed three or four days after the operation 

REVIEW OF CASES FROM mO TlUtOUCn 1946 
With the aid of the Division of Biometry and Medical Stabsbes I 
have lUst completed another review of the cases in which resection 
was performed at the Cbmc from January 1 1940 through December 
31 1946 In this study the following changes from our previous report 
are evidenced 1 The resectability rate has risen from 67 to 77 pw 
cent 2 Primary resection and ileotransversc colostomy m one stage 
has superseded two-stage and multiple stage operations In the past 
six years 73 per cent of the resections of the right part of the colon 


performed in two stages and extraperitoneal resection was not per 
formed in any case 5 Although a comparison of mortality rates be- 
tween the period from 1907 to J938 inclusive and the period from 
1940 to 1948 inclusive is not a fau one it is mentioned merely to 
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FAVOILVBLE AND UNFAVORABLE RESULTS OF GASTRIC 
NEURECTOSIY (VAGOTOMY) FOR PEPTIC ULCER: AN 
ANATOMIC, Pin'SIOLOGIC AND CLINICAL STUDY 


Waltman Walters. Harold A Neidlino, William F Bradley, 
John T Small and Jaaies W Wilson 


Just one year ago, Dragstedt presented at a meeting of the Minne 
apolis Surgical Society, the results of resection of the vagus or gastric 
ner\es m fifty four cases of peptic ulcer in which he had performed 
tlie operation during the preceding three years He said “This is too 
short a time to draw final conclusions concemmg the value of any 
therapeutic measure in this disease The discussion, therefore, must be 
considered in the nature of a progress report * This statement coin 
cides with our views at present, after study of eighty patients who have 
undergone gastric neurectomy* at the Mayo Clinic 

Dragstedt staled further that "transthoracic supradiaphragmatic 
section of the vagus nerves is recommended as a substitute for sub 
total gastrectomy for duodenal ulcers in the absence of cicatricial 
stenosis of the pylorus, gastrojejunal ulcers and for gastric ulcers 
where the diagnosis is certain Tnnsabdominal vagus section plus 
gastro enterostomy is recommended for duodenal ulcers with cica- 
tricial pyloric stenosis " Our studies lead us to disagree with this 
vievvpoint 

Of the fifty four patients on whom Dragstedt operated, one died 
from aspiration pneumonia The vagus or gastric nerves of thirty-nine 
Were divided above the diaphragm, and of the remaining fifteen 
below the diaphragm Two pabents had gastric ulcers, eight had 
gasbojejunal ulcers, and forty-four had duodenal ulcers Concerning 
the results he commented “Except for one woman with a duodenal 
ulcer m whom subsequent testing indicated that a complete vagotomy 
was not secured, the result has been immediate, complete and per- 
manent sjTnptomabc relief of pain, gain in weight and, in most cases, 
objecbxe evidence of healing of the ulcers There have been no recur- 
rences to date, no hemorrhages and no perforahons Fifteen of the 
patients required gastro enterostomy at the time of the vagus secbon 
Or subsequently because of cicatncial pylonc stenosis. One pabent 
with a jejunal ulcer following gastric resection, continued to display 
obstructive symptoms and a subtotal resection vs as subsequently done 
elsewhere The residual s}’niploins were due to obstruction and 
not to persistence of an ulcer which had healed " 


• Gastric neurectomy is used Q-notsymously with section of the 
•nd vagotomy 


wgiis nerves 
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FAVORABLE AND UNFAVORABLE RESULTS OF GASTRIC 
NEURECTOMY (VAGOTOMY) FOR PEPTIC ULCER; AN 
ANATOJIIC, PHYSIOLOGIC AND CLINICAL STUDY 


Waltman Walters, Harold A NeaELmc, William F Bradley, 
John T Small and James W Wilson 

Just one year ago, Dragstedt presented at a meehng of the Mtnne 
apolis Surgical Society, the results of resection of the vagus or gastric 
nerves m fifty four cases of pepbc ulcer in which he had performed 
the operabon during the preceding three years He said “This is too 
short a time to draw final conclusions concerning the value of any 
therapeutic measure in this disease The discussion, therefore, must be 
considered in the nature of a progress report " Tlus statement coin- 
cides with our views at present, after study of eighty pabents who have 
undergone gasbic neurectomy* at the Mayo Clinic 
Dragstedt stated further that “transthoracic supradiaphragmabc 
section of the vagus nerves is recommended as a subsbtute for sub 
total gastrectomy for duodenal ulcers in the absence of cicatncial 
stenosis of the pylorus, gastrojejunal ulcers and for gastno ulcers 
where the diagnosis is certain Transabdominal vagus section plus 
gastro enterostomy is recommended for duodenal ulcers with cica* 
tncial pyloric stenosis’* Our studies lead us to disagree with this 
'lewpoint 

Of the fifty four patients on vvhom Dragstedt operated, one died 
from avpirabon pneumonia The vagus or gastric nerves of thirty-nine 
vvwe divided above the diaphragm, and of the remaining fifteen 
below the diaphragm Two pabents had gastric ulcers, eight had 
gasbojejunal ulcers, and forty four had duodenal ulcers Concerning 
the results he commented “Except for one woman with a duodenal 
nicer m vvhom subsequent tesbng indicated that a complete vagotomy 
was not secured, the result has been immediate, complete and per- 
nwnent s>Tnptomabc relief of pain, gam in weight and, in most cases, 
objective evidence of healing of the ulcers There have been no recur- 
rences to date, no hemorrhages and no perforabons Fifteen of the 
patients requued gasbo enterostomy at the hme of the vagus seebon 
or subsequently because of cicabicial pylonc stenosii One pabent 
"v following gastric reseebon continued to display 

1 s>™ptoms and a subtotal resection was subsequently done 

eisevvhere The residual s>Tnplotns were due to obstruction and 
not to persistence of an ulcer which had healed." 


neurectomy is used s>Tioo>inousIy «-ith section of the vacus nerves 
•iiu ^a^tomy 
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FAVORABIX AND UNFAVORABLE RESULTS OF GASTRIC 
NEURECT05IY (VAGOTOMV') FOR PEPTIC ULCER: AN 
ANATOSIIC, PHYSIOLOGIC AND CLINICAL STUDY 

Waltxian Walters, Harold A Neidlinc, WiLLiASt F Bradley, 
Joiw T. Small and James W Wilson 

JcsT one year ago, Dragstcdk presenled at a meeting of the Minne- 
apolis Surgical Society, the results of resection of the vagus or gastnc 
ner\es in fifty four cases of pepbc ulcer in which he had performed 
the operation during the prece^g three years He said ‘This is too 
short a tune to draw final conclusions concemmg the value of any 
therapeutic measure m this disease The discussion, therefore, must be 
considered in the nature of a progress report ” This statement com 
cides wth our view s at present, after study of eighty pabents who have 
undergone gastnc neurectomy* at the Mayo Chnic 
Dragstedt stated further that "transthoracic supradiaphragmabc 
section of the vagus ner\e$ is recommended as a substitute for sub 
total gastrectomy for duodenal ulcers m the absence of cicatricial 
stenosis of the pylorus, gastiojejunal ulcers and for gastric ulcers 
where the diagnosis is certain Transabdominal vagus sechon plus 
gastro enterostomy is recommended for duodenal ulcers wth cica- 
tricial pyloric stenosis" Our studies lead us to disagree wth this 
vieivpoiDt 

Of the fifty four patients on whom Dragstedt operated, one died 
from aspuatJon pneumonia The vagus Or gasbic nerves of thirty nine 
were divided aboie the diaphragm, and of the remaining fifteen 
below the diaphragm Two pabents had gastnc ulcers, eight had 
gastrojejunal ulcers, and forty four had duodenal ulcers Concemmg 
the results he commented "Escept for one woman with a duodenal 
Ulcer m whom subsequent testing indicated that a complete vagotomy 
wus not secured, the result has been immediate, complete and per- 
symptomatic relief of pain, gam m ■\%eight and, m most cases, 
objectise evidence of heahng of the ulcers There have been no recur- 
rences to date, no hemorrhages and no perforabons Fifteen of the 
patients required gastro enterostomy at the hme of the vagus secbon 
or subsequently because of cicabicial pylonc stenosi& One pabent 
wlcer foMovrmg gastnc icstttacn, ctrtAimied to display 
obstruchse symptoms and a subtotal resecbon was subsequently done 
elsewhere . The residual symptoms were due to obstruction and 
not to persistence of an ulcer which had healed " 

Gastric neurectomy is used syoonymously with section of the s-sffus nerves 
•no vagotomy 

8SS 



884 afAnus w. MA^o 

11. Mayo, C. W.' ilaJjgnant Inlons <rf tJic /igbt portion of tli« colon. Prec 
Staff Meet. Ma>o Chn. Jfffl7-09 

12 Mayo, C W. and Lovelace. W «. II: Mabgaaol lesioia of the cw® 

asccndiBg cobn Tr. Wnt S A. 49 378-421. 1310. Suig. Cj^ec. Ic Obrt. 
r^eOS-TOO (Apr) IfMI. 

13 Simpson, ^V C and .Ma)o. C W. • The mural penetration of toe caroD^ 

cell in the colon anatonuc and clinicnl afudy Surg. Gycec fc Otet- 
ea 873-877 (May) JS»9 

14. Steward, I A and Ranktn, F. W s Blood supply of the large lotestiae, ks 
furgical conaideratfona Arch Su^ iW 84W9i ('fay) 1333 



FAVORABLE AND UNFAVORABLE RESULTS OF GASTRIC 
NEURECTOMY (VAGOTOMY) FOR PEPTIC ULCER: AN 
ANATOMIC, PHYSIOLOGIC AND CLINICAL STUDY 

Waltman Walte31s, Harold A Neibunc, Whuam F Bradley, 
John T. Small and jARtss \V Wilson 

Just one year ago, Dragstedt presented at a meeting of the Mmne- 
apohs Surgical Society, the results of resection of the vagus or gastnc 
nerves m fifty four cases of peptic nicer in which he had performed 
the operation during the preceding three years He said “This is too 
short a time to draw final conclusions concemmg the value of any 
therapeutic measure lu this disease The discussion therefore, must be 
considered in the nature of a progress report* This statement com 
cides ivith our views at present, after study of eighty patients who have 
undergone gastric neurectomy* at the Mayo Clinic 
Dragstedt staled further that "transthoracic supradiaphragmatic 
secbon of the vagus nerves is recommended as a substitute for sub 
total gastrectomy for duodeoal ulcers in the absence of cicatricial 
stenosis of the pylorus, gastrojejunal ulcers and for gastric ulcers 
where the diagnosis is certain Transabdominal vagus section plus 
gastro enterostomy is recommended for duodenal ulcers with cica- 
tricial pyloric stenosis” Our studies lead us to disagree wth this 
viewpoint 

Of the fifty four patients on whom Dragstedt operated, one died 
from aspuabon pneumonia The vagus or gastric nerves of thirty nine 
were divided above the diaphragm, and of the remammg fifteen 
below the diaphragm Two patients had gastnc ulcers, eight had 
gastrojejunal ulcers, and forty-four had duodenal ulcers Concerning 
the results he commented “Except for one woman with a duodenal 
ulcer m whom subsequent testing indicated that a complete vagotomy 
was not secured, the result has been immediate, complete and per- 
rnanent sjanpiomatio relief of pain, gam in weight and, in most cases, 
objecbve evidence of healing of the ulcers There have been no recur- 
rences to dale, no hemorrhages and no perforabons Fifteen of the 
pabe^ required gasbo enterostomy at the time of the vagus secbon 
or mbsequently because of acatncial pylonc stenosis One pahent 
win a jejunal ulcer followng gastnc teseebon, conbnued to display 
^cbve s)Tnptoms and a subtotal reseebon was subsequently done 
elsewhere The residual symptoms were due to obstruction and 
not to persistence of an ulcer which had healed " 

Gastric ncuTcctoni}' is used synoujinausV with section of the I'agus nen-cs 
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FAVORABLE AND tJNPAVORABLE RESULTS OF GAS 
NEURECTOSIY (VAGOTOMY) FOR PEPTIC ULCER* 
ANATOBIIC, PITYSIOLOGIC AND CLINICAL STUDY 

WAfn.iAN Walters, Harold A Nekling, William F Bradi 
J oiiN T Small and James W Wilson 

Just one year ago, Dragstedt presented at a meeting of the h 
apolis Surgical Society, the results of resection of the vagus or j 
nerves in fifty four cases of peptic ulcer m which he had per! 
the operation during the preceding three years He said “This 
short a tune to draw final conclusions concerning the value c 
therapeutic measure m this disease The discussion, therefore, m 
Considered in the nature of a progress report" This statement 
cides with our views at present, after study of eighty patients whi 
undergone gastric neurectomy* at die Mayo Climc 
Dragstedt slated further that "transthoracic supradiaphrai 
section of the vagus nerves is recommended as a substitute lo 
total gastrectomy for duodenal ulcers in the absence of cica 
ste^nosis of the pylorus, gaslrojejunal ulcers and for gastric 
where the diagnosis is certain Tnnsabdominal vagus sectioi 
g^stro enterostomy is recommended for duodenal ulcers wth 
tncial Pyloric stenosis" Our studies lead us to disagree Wit 
viewpoint 

Of the fifty four patients on whom Dragstedt operated, oni 
froin aspiration pneumonia The vagus or gastric nerves of fhirt 
were divided above the diaphragm, and ol die remaining 
below the diaphragm T\vo pabents had gastric ulcers, eigh 
gastrojejonal ulcers, and forty four had duodenal ulcers Cone 
the results he commenled "Except for one woman with a du 
ulcer m whom subsequent testing indicated that a complete va| 
uas not secured the result has been immediate, complete an 
nianent symptomabc relief of pain gam in weight and, in most 
ob|ecbi e evidence of healing of the ulcers There have been no 
rences to date, no hemorrhages and no perforabons Fifteen 
patieiRs required gastro enterostomy at the time of the vagus 
or subsequently because of cicatncial pjlonc stenosis. One j 
with a jeiunal ulcer following gastric resechon, continued to c 
obstructive symptoms and a subtotal resection was subseguenll 
elsewhere Tlie residual sjTnploms were due lo obstructic 
not to persistence of an ulcer which had healed" 

•Castrie nrurtetomy b used sj-nonsTnously with seerion of the 
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The equally favorable reports of Cnmson, RufRn and assocufes* ® 
concerning thirty patients operated on at Duke University and of 
Moore and his associates at the Massachusetts General Hospital con 
ceming hsclve patients have led us to study the problem from die 
nnatomic, physiologic and chcimcal standpoint, m eighty patients who 
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Operation Perfomied for 


Opernlion T)p« 

Total 

Duodenal 

Ulcer 

CRStrojejunal 

Ulcer 

Gastne 

Ulcer 

GsstntJs 

Gastric neurcetomjr only 

32 

16 

n 

2 

D 

Gastric neurectomy with 
gaitro-enUtMtamy 

30 

30 

0 

0 

0 

Gaslne neiireetoniy with 
excuion of ulcer 

19 


■■i, 

■ 


Total 

not 

s.- 1 

Bi 

5 

B 


• Both duodma] and ifaslnc ulccra in 1 case 

iThrte additional pau«au operated on ufi to Jmv IS 19VI bot are not uKtuded 


have undergone gastric neurectomy tn the Ireatment of peptic ulcer 
at the Mayo Clinic (table I) Four of these patients were operated 
on recently and were still in the hospital on January 9 1947 


HISTORICAL DATA 

Denervation of the stomach in the treatment of pain and peptic 

smg literature 
of the htera 
vation of the 

stomach have been confused ai^ the results of section of the gasfnc 
or vagus nerves of man have been compared Indiscnmmately with 
those obtained for lower animals Many workers have employed 
operations of varying Mlenl m the treatment of peptic ulcer and 
others have employed this procedure m the experimental production 

=8“ “ I” D™'™ ot Expenmata) Me* 

Cine of the hfayo Foundation Ilartzell studied the effects of infra 




RESULTS OF GASTRIC NEURECTOMY FOR PEPTIC ULCER 887 

thoracic and abdominal sechon of the vagus nerves of eight dogs On 
sa intrathoracic vagotomy had been performed and on two abdominal 
vagotomy The immediate Bndtngs revealed total abohbon of psychic 
secretion (cephahc phase), marked and constant reduction of the 
quantity of free hydrochlonc acid and of the total acids and an increase 
m the hydrogen ion concentration of the gastric secretion Two and 
a half years later Vanznnt,^® \vOTkmg in the same laboratory, studied 
some of the same group of dogs and an additional group She found 
that in all of the dogs of the original group that she studied the 
amount of total and free acid had increased five to sue months after 
operation and that free acid was present in all but one of the origmal 
group studied two to three years after operation E\entually in four 
of the dogs, curves of free and total acid approached normal Effects 
of vagotomy on motility of tlie stomach were inconstant Early studies 
after operation recently reported by Vanzant’* disclosed that in four 
dogs delayed empljing of the stomach occurred, two dogs had 
hypermotility with a tendency to dianhea and emesis, and three dogs 
had no change in emptying time Later results revealed the mohht> 
or stomach of seven of ten dogs to be essentially normal The gen 
eral health of six dogs was not impaired except for excessive salivation 
which gradually lessened Two dogs vomited frequently following 
the operation Three dogs had increased appebles in spite of which 
they lost weight Of these, two also had a tendency toward diarrhea 
In order to study the problem of gjstnc neurectomy at the Clinic 
we hive gathered together a small group of men m the di\astons of 
surpry medicine and experimental mediane who could work to 
pther and deterimne the type of ulcer for which the procedure could 
used with advantage and to study the results of tlie operation in 
these cases At about this time. Dr Edwm Miller, of Chicago, who 
had made some dissecbons of the aague nerae of human beings and 
had found considerable variabon id their position number and size 
sugpsted that we carry out simdar anatoimc studies This was done 
m the Section on Pathologic Anatom> under the direcbon of Dr James 
Kemohan and has been reported m detail elsewhere Only brief men 
ion of the results will be made at this lime 

ANATO’MIC \ARlATfO>S OF GASTRIC ^ER^ES 

Anatomic dissection of tlie gastnc nerves were made on hft) sl\ 
men, forty four women and eleven children Generally speaking, the 
°®rves arose from the esophageal plexus at about the level of 
1 of the trachea The nght and left nciv es coursed 

and usual!) terminated on the stomach In ninet) t%xo of the 
j ®^olts studied at necropsy a rather regular pattern 
0 owed m forming discrete nerve trunks from the esophageal 
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The equally favorable reports of Gnmson RuiSo and associates^ ’ 
concerning thirty patients operated on at Duke University and of 
Moore and his associates at the Massachusetts General Hospital con 
coming hvelve patients base led us to study the problem from the 
inatonuc, phj'siologic and chemical standpomt, in eighty patients who 
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Operation Performed for 


Oprrfltion Type 

[ i 

Duodmal i 
Ulcer ; 

Caalrojejunal 

Ulcer 

Gfislric 

Ulcer 

Castntis 

Gastric neurectomy only 

i 35 I 

1 16 ; 

1 It 

2 

0 

Goainc ncurecloniy with 
gastro-enterostomy 

30 

' 30 

0 

0 

0 

Ciaatnc aeurcclomy with 
cxcuion of ulcer 

M 

M 


■ 

s 


ra 


HSBII 


B 


* Doth duodenal ead gastne ulcers ii 
t Three additional paticals epersted 


II 1 case 
on Up u 


Jan 15 1917 but are 


not locItideiL 


tbe treatment of peptic ulcer 
*■ these patients were operated 
lal on January 9 1947 


Historical data 

Deoervatioo ot the stomach .n the treatment of pam and pepW 
tJeer ts not a nete concept and an ettenstve and cn„f„s,„g htemiTe 
has appeared s.nce Brod.e5 Srst r^rl ,n 18J4 Beviesv of the htera 
tore reteals that the early and late effects of denervatton of the 
stomach have been confured and the resnltj of sect.on of the itastno 
or vagus netves of man have been contpared tad«„m,nate!y wtlh 
those obtained for lower animals Many worlers have emnloved 
operahons of varying «tent m the treatment of pephe ulcir and 
others have emplojed this pmeedure .n the esperimenlal produclron 
of pepbc ulcer 

Seventeen years ago working Division of Experimental ^^edl 
cioe of the Mayo Poundalion Hwftel! studied the effects of ,„tra 
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bon of the ulcer, (3) its remoxal if it is a gastnc ulcer and is suspected 
of being malignant and (4) some type of drainage operation of the 
stomach if needed Drainage operation is indicated when an obstruc- 
tive duodenal ulcer or a duodenal ulcer that is likely to become ob- 
strucb\e is present, or when gaslnc atony occurs after gastric neurec- 
tomy Patients who have duodenal ulcer of the types just menboned 
usually have failed to respond to nonsurgical (medical) treatment 
The abdominal approach also is useful in cases in which a gastroje- 
junal ulcer has followed gastro enterostomy, for not infrequently re- 
peated ulcerabon at the stoma has resulted in obstruction and reacti 
vation of the duodenal ulcer In such cases, removal of the gastro- 
jejunal ulcer and disconnecbon of the gastro-entene anastomosis are 
necessary m addibon to gastnc neurectomy If obstruction of the duo 
denum has resulted from reactivation of the duodenal ulcer or from 
its healing after gastro enterostomy, pyloroplasty also seems indi- 
cated. In one case in which an ulcer recurred after gastnc resection 
had been performed elsewhere, perforation of the anastomotic ulcer 
into the colon ivas impending at the time of operation When this 
situation was found, we felt that a more extensive gastric resecbon 
was indicated with removal of the anastomotic ulcer even though 
gastnc neurectomy was done also In other words we have tried to 
prevent postoperative gastnc stasis and retention of secretion by an- 
bcipabng that it might occur and compensating for it by a drainage 
operabon on the stomach at the tune of gastnc neurectomy rather 
than later 

The two cases which follow illustrate some of the advantages of 
in abdominal approach 

, ^ patient, a man aged thirty three >ears who had had three se\ere 

hemoRhagea without associated pain was sent to the hospital for gastnc neurec 

tomv A L 1 f • jjij ulcers with Craters on the day 

necessitated postponement of the 
•• i Urge Meckels discrticul'im was 

, vkju a nave Deeii a suuive of the intesbnal bleeding If the 

ransthoracic approach had been used in this case the diserticulum would not 
aw been found Tlie appenda also showed a considerable degree of mflam 
auon With impaction of fecal concretions Partial gastrectomy diverticulectomy 
•PPfndectomy were performed 

nf ® man forty fiie >ears of age who gave an excellent history 

. ^ rul' been operated oo twice preMousl> On the first occasion 

Ihm Uk i ®ppendi\ had been removed and on the second it was 
for fk »v * duodenal ulcer but none wax found at operation The indication 
two * ^ n operation was a history of an active duodenal ulcer for more than 
,v Roentgenologic examination seemed to show an ulcer with crater on 

rould'be t I 'be duodenum No induration or ulceration of the doudenum 

portion t v 1 * operation An incision was made through the anterior 

01 the pylorus and the duodenum and lower portion of the stomach were 
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plexus In sixty /our of these coses the nene trunJj fonned feehrefli 
the esophageal hiatus and 0 cm above the d/aphragm, in h'enfy-one 
at the distance of 6 cm above Uic diaphragm, and in seven at ike 
esophageal hiatus In eight cases, it was impossible to isolate two 
distinct trunhs at any point since the branches were numerous inter 
communicated and failed to folloiv a uniform palteni 
The position of the right and left trunks at the esophageal luahis 
uas noted in ninety two coses and was found to be remarkably con 
slant Tlie nghl gastric nerve, the larger in fifty four cases coursed 
posteriorly and to the left and then broke up into its branches about 
3 to S cm below the Idatus Tlie largest branch of the ngbt nerve 
invanably traveled along die left gastnc artery to the celiac plexus 
Of the two trunks the left followed a much shorter course in lb® 
abdomen As it emerged from the hiatus onto the anterior surface of 
the stomach, it immediatclj divided into numerous small branches 
which were lost in ifie serosa and musculature of the Stomach- 
Branches from both the right and left nerv es invanably entered the 
leaves of the gastrohepatic omentom 
These anatomic studies indicated, therefore, Uiat the gastric nerve* 
could be located successfully fn approximately 92 per cent of the 
^ses, and ^ssibly many of branches in the remairung 8 per oent 
by a trarisabdominal approach 


cunical studies 

cbnical application of these anatomic studies supplemented 
with studies of gastnc motility and gastric secretion has heen made 
to the treatment of peptic ulcer in eighty cases* at the Mayo Clime. 
The Ittions fw which gastric ocureclomy was performed are listed 
in tobies I and 2 ^ 

foe^^ther with his experience, has led one of 
us (W W } to bebeve that the best approach to the gastnc nerves i* 
by an incision in the upper part of the abdomen As mentioned before, 
the anatomic studies mdicaf^ tliat the gastric nerves were so situ 
afed in 9- per cent of oa«s that complete section of both nerves was 
as satisfactorily accomplished through an abdominal incision as 
through a (ransthcraoc one The abdominal approach also permits 
(I) exploration of (he confute of the abdomen which may be neecs 
sary as a ^^eckels diverticulum was found in one case (2) exaimna 

-Sirtysix of diMe case, ta whaJi opentwn was perforwed up to November 
J J9Ve were reported at the De^ber 19« nwetmg, of the Western and 
Southern mgical have been operated 

on tip to Jamuiy 1 in^twd to Dr Walter, issistants FiU 

pbbon, Watts McVjcfcer l-yman for a„isUDCe m^ew 

rng and absuacUng the case reewU# 
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hon of the ulcer, (3) its removal if it is a gastric ulcer and is suspected 
of being malignant and (4) some type of drainage operation of the 
stomach If needed DraiRage operation is indicated when an obstruc 
live duodenal ulcer or a duodenal ulcer that is likely to become ob 
structive is present, or when gastric atony occurs after gastric neurec 
lomy Patients who have duodenal ulcer of the types ]ust mentioned 
usually have failed to respond to nonsurgical (medical) treatment 
The abdominal approach also is useful m cases in which a gastroje 
lunal ulcer has followed gastro enterostomy, for not infrequently re 
pealed ulcerabon at the stoma has resulted in obstruction and reach 
\ation of the duodenal ulcer In such cases removal of the gastro 
jejunal ulcer and disconnection of the gastro enteric anastomosis are 
necessary in addition to gastric neurectomy If obstruction of the duo 
denum has resulted from reactivahon of the duodenal ulcer or from 
its healing after gastro enterostomy, pyloroplasty also seems indi 
cated In one case in which an ulcer recurred after gastric resection 
had been performed elsewhere, perforation of the anastomotic ulcer 
into the colon was impending at the time of operation ^Vhen this 
situation was found, we felt that a more extensive gastric resection 
was indicated with removal of the anastomohe ulcer even though 
gastric neurectomy was done also In other words we have tried to 
prevent postoperative gastric stasis and retention of secretion by an- 
ticipating that It might occur and compensating for it by a drainage 
operation on the stomach at the time of gastric neurectomy rather 
than later 

The two cases which follow illustrate some of the advantages of 
an abdominal approach 

A tecent paU«at a man ag«<i Outty lt««e ytais who had had lhr« severe 
hemonhagej without associated pain was sent to the hospital for gastric neurec- 
A severe hemorrhage from three duodenal ulcers with craters on the day 
preceding the scheduled tune of b» operation necessitated postponement of the 
surgical procedure fifteen days At operation a large Meckel s diverticulum was 
lound which also could ha>c been a source of the Intestinal bleeding If the 
ransthoracic approach had been used in this case the diverticulum would not 
been found The appendix also showed a considerable degree of inflim 
mauoa with impacuon of feCal concretions Partial gastrectomy diverticulectomy 
arid appendectomy were performed 

nf nian forty fise years of age who giie an excellent history 

I . ““odenal ulcer had been operated on twice prewously On the first occasion 
appendix had been removed and on the second it was 
I j * duodenal ulcer but none svas found at operation The indication 
r the tliird operation was a history of an active duodenal ulcer for more than 
flocnlgenologic examination seemed to show an ulcer with crater on 
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plexus In s«ty four of these cases the nerve trunks formed between 
the esophageal hiatus and 0 cm above the diaphragm, in hrenfy-one 
at the distance of 6 cm above the diaphragm, and m seven 
esophageal hiatus In eight cases. It was impossible to isolate wo 
distinct trunks at anj point since the branches were numerous inter 
communicated and faded to follow a uniform pattern 
The position of the right and left trunks at the esophage^ ma s 
was noted m ninety two cases and was found to be remarkably con 
slant “nie nght gastric nerve the larger in fifty four cases coune 
posteriorly and to the left and then broke up into its branches a 
S to S cm below the liiatus Tlie largest branch of the nght nerve 
invariably traveled along the left gastric artery to the cciiac 
Of the two trunks the left followed a much shorter course in 
abdomen As it emerged from the hiatus onto the antenor s^acc 
the stomach it immediately divided into numerous small brsne e 
which were lost m llie serosa and musculature of the 
Branches from both the nglil and left nerves mvanably entered the 
leaves of the gaslrohcpatic omentum 

These anatomic studies indicated Uicfcforc that tlie gastric 
could be located successfully in approximately 92 per cent of th 
cases and possibly many of the branches in the remaining S per 
by a transabdominal approach 

CUNICAL STUDIES 

The clinical appLcatioo of these anatomic studies supplemented 
with studies of gastric motihly and gastric secretion has been made 
to the treatment of peptic ulcer in ei^ty cases* at the Meyo ChzuR 
The lesions for which gastnc neurectomy was performed are listed 
in tables 1 and 2. 

The anatomic studies together with his experience has led one of 
us (WW ) to believe that the best approach to the gastric nerves « 
by an incision in the upper part of Die abdomen As mentioned before 
the anatomic studies indicated that the gastric nerves were so situ 
ated in 92 per cent of cases that complete section of both nerves was 
as satisfactorily accomplished through an abdominal incision as 
through a transthoracic one The abdominal approach also permits 
(1) exploration of the contents of the abdomen which may be neces 
sary as a Meckel s diverticulum was found in one case (2) examma 
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Uon of the ulcer, (3' * " ’ r • > i. » i • i 

of being malignant 
stomach if needed 
tive duodenal ulcer 

structive IS present, or when gastnc atony occurs after gastric neurec 
tomy Patients who have duc^enal ulcer of the types just mentioned 
usually have failed to respond to nonsurgical (medical) treatment 
The abdominal approach also is useful in cases in which a gastroje- 
junal ulcer has followed gastro enterostomy for not infrequently re 
peated ulceration at the stoma has resulted m obstruction and reacb 
vation of the duodenal ulcer In such cases removal of the gastro 
jejunal ulcer and disconnection of the gastro enteric anastomosis are 
necessary in addition to gastric neurectomy If obstruction of the duo 
denum has resulted fiom reacUvabon of the duodenal ulcer or from 
its heilmg after gastro enterostomy, pyloroplasty also seems jndi 
cated In one case m which an ulcer recurred after gastric resection 
had been performed elsewhere perforation of the anastomotic ulcer 
into the colon \vas impending at the tune of operation \Vhen this 
situation was found we felt that a more extensive gastnc resecben 
was indicated with removal of the anastomotic ulcer even thou^ 
gastric neurectomy was done also In other words we have tried to 
prevent postoperabve gastric stasis and retention of secrebon by an 
ticipabng that it might occur and compensating for it by a drainage 
operation on the stomach at the time of gastnc neurectomy raAer 
than later 

Tlw hvo cases which follow illustrate some of the advantages of 
an abdominal approach 


A reccnl patient a man aged thirty three years \^ho had had three severe 
^^0“^ associated pain was sent to the hospital for gastric neurec 
^ A **vere hemorrhage from three duodenal ulcers with craters on the day 
scheduled time of hw operat on necessitated postponement of the 
fniirri* Pfoc^dure fifteen days At operabon a large Mechels diverticulum was 
fnne*! ^bo could have been a source of the inteshnal bleeding If the 

la\p had been used in this case the diverbculum would not 

rnalion " The appendix also showed a considerable degree of inflam 

j impacbon of fecal concrebons Partial gastiectomv diverticulectomy 
*"YPP^"dectoniy were performed. 

of diirj Patient a man forty five years of age who gave an eiccllenl history 
his piliM jj *** 1'^'^ operated on twice previously On the first occasion 
Hiaasht 1 .^ ?r j sppendix had been removed and on the second it was 
for 111. * duodenal ulcer but none was found at operabon Tlie indication 

two n a history of an active duodenal ulcer for more than 

the nrK*.r,« '’^•senologic evammation seemed to show an ulcer with crater on 
«wld be f.h'Tlk duodenum No mdurahon or ulceraUon of the doudenum 
oorbon r,f •»,- r* An incision was made through the anterior 

e pylorus and the duodenum and lower porbon of the stomach were 
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j^€xus Jn 5at> four of IJicse casc< the nerve trunks formeil bctneec 
the esophageal hiafos nod 0 cm above the diaphrapn, m h'enty-ene 
at the distance of 6 cm above (he tbaphra^ and in seven at the 
esophageal hiatus fn eight cases, it was impossible to isolate two 
distinct trunks at any pamt since the branches were numerous mter 
and failed to follow a uniform pattern 
Tlie pos}t]oti of the right and left trunks at the esophageal hiatus 
Was noted in ninety two cases and was found to be remarkably con 
sfant The nglit gastric nerve, the larger in fifty four coses coursed 
posteriorly and to the left and t/tcn broke up info its branches about 
3 to 5 cm below the hiatus ITje fargest branch of the right nerve 
invanaoly traveled along the left gastric artery to the cebac plerus 
Cn the two ininlcj the left followed a much shorter course in the 
abdomen As it emerged from the hiatus onto the antenor suihce of 
immediafejj dividc'd into numerous <inall branches 
which were lost m the serosa and musculature of the stomach. 
Brandies from both the right and left nerves invariably entered the 
team of the gasfrohepatjc omentum 

snese anatomic stud/cs indicated, (Jicrcforc, that the gastric nerves 
could be located successfully m anprovimately 92 per cent of the 
cases, and possibly many of the branches m the remaining 8 per cent 
by a transabdommal approach 


aiMCAL STUDIES 

^ *hcsc anatonuc studies suppfemeDted 
gastnc mobjiiy and gasfnc secretion has been made 
"Sli'y cases' at the Majo Cliaic 
i^Wb^ri and 2 Saatrre neurectomy was iJer/ormed sre Ititcd 

.?w >■“ •■'Pe'irace has led one rf 

ns (W W ) to heheve that the best approaji to the eastne nerses is 

i’’ nmZe '.h.d,es“‘’T ^s mfaUoncd beforr 

the anatomse studies md, cater! (bat (he gastnc nerves were so atu 
aterJ m f Per of eases (hat crwuilele sect, on of both nerves iras 
3S Satisfactorily accomplished throupti ■>„ i -t 

through a transthoracic one The aT£™°" 1 \ J Ln 

(1) e^foration of the contents of tS^LfWroaeh also pcOTi s 
U a7a Meehef, dfcCimanm .r.s\S~S « 

• Surtv 5« of oases to wlijcfc operation .v.j » .. , 

I 1946 were reported at tlw Dec^{,er IQVB !? ATovember 

Soi^erP surgical associabans. Fourteen sdctiimnal cah w« ^ t*'® 'VejJpm s-^ 

To January I i«r Ue are .odelted beep operaled 

abbons Watts ilfc4 icker Lewe aj»d Lytnjn for P”,. 

tag and abstracting tbe case recwdi ass.crar,,.,. ,n 
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then opened for inspection No nlw was present, although some dBodenitu 
found Consequently, pjjoroplasty rather than a ffastnc neoreefomy (wgus cepe 
resection) was performed If gastric neurectomy had been done through the 
transthoracic approach, the absence of a duodenal ulcer would not Tiase bees 
discovered and the results of the operation wWch followed would has-e been 
misinterpreted because no ulcer was present 

Colp had a similar etpencnce tn a case in which a tumor of the 
stomach in addition to an ulcer was considered likely before opera 
tion At exploration neither was found 
Since in mast cases in which operation is performed for duodenal 
ulcer at the Mayo Clinic lesions are compLcated by obstruction or 
bleeding, it is easy to understand why gastric neurectomy through an 
abdominal incision is the procedure of choice in our experience 
Castnc neurectomy has been performed without any other associ 
ated operatne procedure m only fourteen of forty cases in which the 
operation has been earned out by one of us (W W ) (tables 2 and 3) 


TABI C 2 

AoTnoM’ Cases to JA‘tv*Kr 1 2917 




Opera ItoQ Performed for 

Operation Type 

jci.,, 

Duodenal 

Ulcer 

Gastrojeiunal 

Ulcer 

Gaatnc 

Ulcer 

1 Gastnlia 

Goatne neurectomy only j 

1 1 

10 1 

! 2 ! 

2 1 

0 

Gastric neurectomy with | 
gastro-enterostomy | 

IS , 

1 1 

IS 1 

0 1 

1 

0 1 

j 

1 ^ 

Gastnc neurectomy with 1 
excisioQ or resection . 

1 11 1 

' 1 

3* 

5 j 

S- 

I 

Total ] 

' 40 1 

28* 

1 1 

7 1 

1 1 

S‘ 

1 


• Oae paUeot had both duodenal «ad gas(r>c ulcen 


and in only eighteen of the forty cases in which it was performed by 
other surgeons at the Clinic (table 1) Since gastro-enterostomy and 
partial gastrectomy wtiout gastne neur^rtomy have been followed 
by relief of pain, decrease of roghi secretion reduction of gastric 
acidity and relief of gastro^iasm ^in cases of peptic ulcer, the diifi 
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Free G ^stric Acidity jn Relation to Type of Gastric Operation 
A umons* Cases 
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Results —Gastric acidity and gaslnc secrebon in the group of esses 
in which gastnc neurectomy alone waj performed on our service and 
on some of the other sen ices and m those m which gastnc neurectomy 
was associated with other gastnc operatfons are shown la tables 3 
to 7 The complications and failures are indicated in tables 8 and 9 
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secretion In one of these cases however (case 14 table 3) death 
from coronary insufficiency occurred one hour after operabon Re 
duction m gastric acidity and night secretion in some of the cases is 
shown in table 3 

One patient (case 3 table 3) operated on for a gastric ulcer com 
plained of fullness after eating small amounts of food He contmued 
to have a dilated stomach with pylorospasm retention of considerable 
gastnc secretion and hypomotility of intestines several weeks after 
operation At this time the roentgenologist could not see whether 
the ulcer had healed because of the fluid in the stomach Unfortu 
nately gastroscopic exannnabon was not done but will be at the next 
follow up examination 

In ten of our thirteen pahents who survived and on whom no other 
operabon was performed relative achlorhydna followed the opera 
tion In the other three it did not develop 

In five of these thirteen cases postoperative disturbance of gastnc 
motility occurred Three of these patients were operated on before 
November 1 1946 In two of these three the disturbance persisted for 
several weeks One of these pabents has contmued to complain of 
fullness after eating and the other of belching of foul smelling gas 
Both patients have retained gastric secretion with food remnants but 
both are free of pain and one has gamed 20 pounds (9 1 kg ) Of the 
other two of the five cases evidence of atony of stomach was found 
in one case and in another retained secretion and pylorospasm were 
noted after operation on roentgenologic examination In one of our 
cases (case 37 tables 5 and 9) a large gastric ulcer recurred with 
pain and bleeding after gastric neurectomy and biopsy of the ulcer 
was performed translhoracically A gastrojejunal ulcer had been re 
moved and tlie anastomosis disconnected six weeks previously An 
insulin test showed that all the gastric nerves were sectioned Achlor 
hydna followed the operation but in two and a half months free 
hjdrochlonc acid reappeared in the stomach and the crater of an 
ulcer became vasible on rocntgenolopc examination and the symp 
toms of ulcer and anemia returned After several months of treatment 
bj means of a rigid medical tepmen earned out in the hospital sjanp 
toms of ulcer still persisted and the secretion of h>drodiloric acid 
contmued Another itisulm test performed at this time gave results 
similar to the carl> one but high values for both free and total 
acidif> were found when the histamine test was carried out In this 
test the histamine acts diiecVly on the gastnc glands Partial gastrec- 
tom> was nccessar> about six months after gastnc neurectomv 
Relative achlorh)dria also developed after operation in seven of 
fifteen cases of duodena! ulcer in which simultancou 
tom> and gastric ncurectom) were performed on our 
of RCiditj (table 4) have been made This inadcncc 
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service and tests 
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contrasts favorably vvjtli an incidence of 12 per cent in cases of gastro- 
enterostomy which one of us (WW) reported several jears ago” 
In four of the remaining cases in which simultaneous gastric neurec- 
tomy and gastro-^nterostomy were performed gastric acidity was 
reduced In several cases m this group tests were not made before 
operation In the one case in which gastric acidity was not reduced 
(case 27), no insulin test was earned out to confirm the completeness 
of neurectomy and the patient obtained only poor rebcf from hu 
symptoms 

Postoperabve studies of gastric motility and roentgcnoscopic and 
roentgenographic examinations were made on approumately me 
fourteenth to the twentieth postoperative day m most of the cases 
studied (tables 3 to Q) Postoperative disturbances m gastro intestinal 
motility with gastric retention have occurred in fourteen of the first 
forty cases In which operation was performed by one of us (W w ) 
In ten of these cases simultaneous operations were performed on the 
stomach 

Characteristic of three of these ten cases was intermittent parovys 
mal abdominal distention which was relieved by injections of ncostig 
mine la one of these ten cases distention appeared on the fifth day 
after operation and increased dunng the next two days Boenlgeno 
logic examination of the abdomen revealed what seemed to be ob 
stniction of the small intestine and cvploratory operation revealed 
ileus without mechanical obstniclion TJie small intestine was filled 
with fluid and air or gas and there was approximately 800 cc of 
stenJe straw-colored fluid within the peritoneal cavity Continuous 
gastnc suction by an indwelling nasal suction lube relieved the dis 
tention and intesbnal moblity returned to about normal Three of the 
ten pahents had clinical symptoms of gistnc retention and required 
intermittent drainage with a gastnc tube from the fourth to the 
eleventh days after operabon One additional patient Iiad gastnc 
retenbon for twenty six days which required a jejunojejunostomy for 
relief In a recent letter received two and a half months following 
the second operabon this pabent reported an excellent result and 
that he had gamed 20 pounds (91 leg ) 

In one of Ae cases in which gastnc neurectomy and gastro enter 
ostomy were performed by our colleagues death occurred on the 
fourteenth postoperative day Posfmorteni examination revealed that 
the duodenal ulcer had perforated (table 8) and an unsuspected sub 
diaphragmabc abscess had developed Weeks and his associates re 
cently reported a case m winch the patient died from pentonitis the 
result of a perforated duodenal ulcer seven weeks following frans 
thoracic vagotomy and one wedt following splanchnic resection for 
himeitension In another of our colleagues cases in which gastnc 

^ectoiny. cholecystectomy and appendectomy were performed. 
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the pabent died after a convulsion on the fourth postoperative day 
Unfortunately consent for postmortem examination could not be ob 
tamed Another death from coronary occlusion occurred at the pa 
bents home three months after gastric neurectomy for gastrojejunal 
colic fistula in which the fistula mto the c»lon was closed at the time 
of operabon The gastric acids of one additional pabent who bad an 
early relabve achlorhydria returned to preoperative level one month 
after operabon and symptoms of ulcer returned An insulm test was 
not done in this case 

Insulin Test— It is of course important in evaluabng results of 
gasbic neuiectomy to determine whether all of the gastric (vagus) 


TABLE 10 

Besult of iNSUtw Tests in Case op RECimRiso 
Gasiric Ulceb (Case 37) 
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Mmutea 
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45 

60 
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Amount of gastric secretion cc 

30 
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3o 

40 
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73 
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Total acid units 

26 
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10 

10 

10 

Tree bydrochlor c acid units 

10 

0 
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Amount of gasinc secretion cc 

4» 

8 

10 

30 

60 


nerves ha\e been divided Tic insulin test described b> Hollander 
Is one method of determimnp this It iniohcs some risk and must be 
done under the constant supervision of a phj-sician v\ho has available 
a solution of glucose for immediate administration if s>uiptoms and 
signs appear which indicite that hypoglycemic convulsions are im 


Urenty-oighl of the fortv cases in which one of us f\\ \\ ) 
pistnc nourfCtom^ tic IIolI,«J„ 
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(tables 3 to 5) In all but two of these twenty-eight cases no cleva 
lion in gastric aeidjlj occurred ssilh the Hollander insulin lest 

COJOtENT 

When lliese results were rqiortcd at a meeting of the general staff 
of the Mayo Clinic on December 18, 19^6 Dr Halph Cofp senior 
surgeon at Mount Sinai Hospital in New york, %sas present and dis 
cussed this paper In doing so he described results in twenty cases 
in which he had performed supradiaphragmatic gastnc neurectomy 
for peptic ulcer Eight of his patients had been well and free of 
symptoms for from six to eight \%ccfcs Four oomplained of pain, had 
hypomofility and belching of foul gas Surgical exploration was car 
ried out in these four cases and an achte duodenal ulcer was found 
in one In the other three exploration rcsealed evidences of gastnc 
hypomolilily but the ulcers were healed and there was po evidence 
of obstruction at the pylorus In all four, subtotal gastrectomy was 
performed because formation of recurrent ulcer seemed less likely la 
follow this procedure than gastro-cnlerostomy and because he thought 
drainage of the stomach would be better In five of the nine cases m 
which gastric neurectomy was done for gaslrotcjunal ulcers after 
partial gastrectomy, complete iical/ng of the ulcer 'vjtb relief of 
symptoms occurred m from ten to seventeen days after operation 

In Crimson s most recent report* on the results of the operation in 
fifty seven cases he described disturbances in motility in twenty five 
In six cases there was severe gastnc retention which necessitated gas 
tro-enterostomy This gave an inadcnce of secondary gastro enleros 
tomy of one among each seven patients who bad not had a previous 
drainage operation 

Schilf of Cincinnati Ohio, recently informed us that partial gastrec 
tomy was necessitated seven weeks alter ineffectual resection of the 
gastnc nerves for recurring hemorrhages from an unhealed duodenal 
ulcer in a middle aged man Our colleague Dr Pnestley, recently 
performed operations for active peptic ulcers lo two cases m which 
transthoracic gastnc neurectomy had been performed previously In 
one of these cases gastric neurectomy had been performed elsewhere 
for gastrojejunal ulcer but hemorrhage from the ulcer occurred ten 
hours after the operation and again several weeks later When the 
anastomosis was taken down and the patients stomach was resected 
an active gastrojejunal ulcer with a crater and marked jejumtis was 
found In the second case he felt it necessary to perform a drainage 
operation of the stomach two months after transthoracic gastnc neu 
tectomy because of failure of the stomach to empty properly As much 
as 500 c c of gastnc secretion was lenim^ at ©no time m this case 
before the second operation An active duodenal ulcer was found at 
operation and the pyloru# was patent Anterior gastro enterostomy 
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was performed but retention of ^stnc secrebons in larger amounts 
continued for almost a month after operation (case 48 table 6) 

In such cases Colp postulated that partial gastrectomy is preferable 
to gastro enterostomy He reasoned that if the stomach does not empty 
through an open pylorus after gastric neurectomy, it also might not 
empty after gastro enterostomy In hiS cases when this situation was 
encountered therefore he has performed partial gastrectomy wiiJi 
good results 

The Hollander insulin test was not performed in either of Priest 
lej s cases nor did Colp or Schiff mention whether insulin tests were 
performed on their cases It seems to us however, if the results of 
gastric neurectomy in the treatment of peptic ulcer are to be evaluated 
properly (1) the presence of an ulcer should be proved by surgical 
examrnabon and demcmstTabcm of Vlae ulcer m eaeVr ca%e osdy 
oases in which vagus gastric neurectomy is performed without othef 
surgical procedures should he considered and (3) positive evidence 
should be available in these cases that all of the branches of the gastrie 
nerves ha\ o been divided In addition m such cases tests of the guan 
tity of night secretion and gastnc acidity and postoperative roent 
genologic examination should be made to determine the efiects of the 
operation on the ulcer itself and on gastro intestinal motility 
Gastric neurectomy is not without risk for it relieves the visceral 
pain and the ulcer may perforate with fatal results without diagnosis 
being made 

SUMMARY 

Experience would seem to indicate that the early results of gastnc 
neurectomy in the treatment of duodenal ulcer without obstnichoii 
arc followed by relief of pam partial atony of the stomach reducboti 
m the quantity of night secretion and a mirked diminution of gastnc 
acidity 

Disturbmces in motility of the stomadi and small intestine are fre 
qiient after the operation although in most cases they are temporary 
Tliej seem to occur more frequently m the cases in which gastnc 
neurectomy is combined with an operation on the stomach such as 
gastro enlcrostom> In some cises they hase persisted with annoying 
Symptoms and sccondiry drunagc operations of the stomach such 
Is gastroenterostomy and partial gastrectomy have been required 
for their rebel 

In the cviliiation of the results of the operation it must be proved 
that in ulcer n present and that the gastnc nerves have been com 
ptctcly sectioned In nddition studies of preoperative and postopera 
tive gastric acidilv should have been made and roentgenologic ex 
•vmimtion of the stomich is needed to determine the size and moblitj 
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of the stomach, the pylorus and the small intestine and to detenmne 
whether the ulcers ha^e healed. 

The operation can best be done Uirough the abdomen became it 
allows demonstration of the leuon, the performance of a simultan^s 
drainage operation and the removal of other pathologic lesions, u m 
dicated The operation has no place in the treatment of gastnc ulcers 
that can be removed by partial gastrectomy at a very low risk 
Its greatest field of usefiJness seems to be in the treatment of re- 
curring ulceration after partial gastrectomy 
In view of the inherent ability of the stomach of dogs to regain b) 
compensatory mechanisms its functions of gastric motibty and gasme 
secretions without regeneration of die sectioned nerves, the possibili 
ties of similar restoration of gastric acidity, gastnc secretion and gastnc 
motility in human beings in variable penoih: of time after gastnc neu 
rcctomy must be kept m mind in evaluating the results of the pro- 
cedure 
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SOME PHYSIOLOGIC ASPECTS OF THE SURGICAL 
TREATMENT OF DUODENAL ULCER 


James T Pwestley 

For a number of years duoderwl ulcer has been the subject of con 
siderable study by the laboratory investigator, clinician and surgeon 
As a result, knowledge of this lesion as it occurs expenmentalTy as 
well as cbmcally is far more complete now than in former years 
Unanswered questions still lemaui, however As yet no treatment has 
been developed, either medical or surgical, which can be called ideal 
Natuiallj, practicing physicians and surgeons are most interested in 
the treatment of this lesion Obviously, intelligent treatment of duo- 
denal ulcer presupposes familianty wth the etiology of ulcer, the 
normal physiology of the stomach and duodenum, the pathologic 
physiology associated with ulcer and the alterations of normal func- 
tions produced by various types of surgical procedures 

ETIOLOGY 

During a number of years a wealth of evidence has been accumu 
lated which attests the importance of the factor of acidity in the 
causation of duodenal ulcer Experimental as well as clinical obser- 
vabons substantiate the fact that the ordinary type of duodenal ulcera- 
tion uniformly is associated with elevabon of gastric acidity In fact, 
probably one should go so far as to say that abnormal and consistent 
increase of gastric acidity is the cause of duodenal ulcer rather than 
to continue saying that the cause of the lesion is unknown Although 
acceptance of this statement as a fact is helpful m Uie treatment of 
ulcer, it docs not by any means completely solsti the problem More 
important nould be accurate knowledge as to why gastnc acidity is 
clesaled At present most all ihenpy of duodenal ulcer is directed 
toward elimination of excess acidity Medical treatment is directed 

‘ I '• € • .!.» ,, 1 , , 


ducing glands, di\crsion of gastnc secretion from the duodenurn or 
elimination of the neurogenic element of gastnc secretion b> secUon 
of the vagus nerves In other words, at present there is no ducct 
approach to elimination of the factor or factors pnmariK responsible 
for the initial mciease of gislnc aodity and for Uie prolongabon of 
increase seen in eases of duodenal ulcer 


Closelj couple^ with the factor of acidit) in the cbologv of duo- 
denal ulcer arc the normal defense mechanisms which prevrol ulcera- 
905 
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lion of the duodenum from occumng in all individuals It seems pos 
sible that certain deficiencies may exist in the normal resistance to 
the action of gastric juice exhibit^ by the duodenal mucosa of those 
in whom ulceration of the duodenum develops It is well known, for 
example, Uiat some Individuals ina> have hyperacidity for years and 
>ct an actual ulcer of the duodenum vvill not develop Is this because 
their defense mechamsms are more active than are the mecha^ms 
of those in whom ulcerabon occurs^ Knowledge of the normal defeiue 
mechanisms is not so complete as one might desire but among me 
factors which are commonly considered important m this re^rd 
might be menboned the secrcbon of mucus, the normal flow of bile 
and pancreatic juice into the duodenum, the normal vitality (adequate 
circulabon and so forth ) of the duodenal mucosa and the secrebon or 
succus entericus In addition, consideration must be given the normal 
regulatory mechanisms which ordinarily terminate that stimulabon of 
gastric secrebon which is associated with ingestion of food 

Of the other cbologic factors which should be menboned, perhaps 
the most important one Is a local iactor It seems apparent that tbeit 
should be some reason why ulcerabon occurs so consistently m ap 
proximately the same portion of the duodenum, both experimentally 
and clinically It seems likely that local trauma produced by direct 
emptying of the stomach into this portion of the duodenum os sug 
gested by Mann some years ago, may constitute such a local factor 
It IS Icnown that mfiamed bssues, such as those subjected for some 
time to the acbon of dilute acids, ore definitely more subject than 
normal bssues to ulceration as a result of trauma 

The neurogenic factor, long recognized as one of importance m 
the ebology of duodenal ulcer, probably acts through its effect on the 
gastric mucosa in general and the secretory cells of tJie gastric mucosa 
in particular It is also possible that this factor is responsible for 
effects more direct than that just mentioned Infection and local 
avascularity probably are of little importance m the average case 

^on>lA^, riiYSiOLOcv 

Normally gastric secretion occurs in three phases each of wbicli 
IS self limited is responsible for only a portion of the total gastnc 
secrebon associated with the ingestion of food and is blended with 


suit smell and taste as one approaches and partakes of appefi^n'g 
food' Tuice rich m acid and OTzyiues is produced during the psychic 
phase This phase is abolished by section of the vagus nerves 
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The second, or gastnc, phase of secrehon begins wth the entrance 
of food into the stomach Cerlam foods, such as protems, cause a 
greater response than others, such as fats or carbohyi-ates This phase 
IS largely chemical m nature, although the mere presence of food in 
the stomach stimulates a small amount of secretion through mecham 
cal means It is commonly accepted that the stunulus to gastric secre- 
tion in this phase of the process is a humoral agent called "gastrin,” 
produced by the prepyloric mucosa It is knoivn clinically that any 
type of gastric resection which does not mclude removal of the prepy- 
loric gastric mucosa, in the treatment of duodenal ulcer, is followed 
by less favorable results than when this site is resected Normally the 
gastric, or second, phase of secrehon decreases in significance as the 
stomach empties Proper motor fiuiction is thus of importance in the 
normal regulation of gastric secretion 
The third, or intestinal, phase of gastric secretion supervenes as 
food leaves the stomach and enters the intestme This is the least 
powerful but probably the most prolonged phase, as it is stated that 
it may last from three to nine hours Presumably during this phase 
certain processes are initiated which tend to terminate or, at least, 
to inhibit gastnc secretion Ivy and his co workers have detected in 
the intestinal tract a substance which they named "enterogastrone’ 
and m the urine another which they called "urogastrone ” Clinical use 
of these agents in the medical treatment of duodenal ulcer is m the 
investigabve stage at this time Although secretion of gastnc juice in 
the human being is said to be continuous, v aiding largely of course 
in amount, depending on existing stimuli the amount of secrehon at 
night IS small in the normal individual 
In addition to thinking of aadity only as related to the stomach, 
one must consider also the hydrogen ion concentration of the duo 
denal contents as obviously the duodenum is the site of ulceration 
Kearney has observed that in the normal individual the pH of the 
duodenal contents is above 4 0 Uic concentration at which free acid 
occurs 80 per cent of the time If the pH of tlie duodenal contents 
drops below 4 0 when the stomach empties a portion of its contents 
into the duodenum it is only a matter of a few minutes until the 
pH returns to 4 0 or above Such prompt regulation of the pH of the 
duodenal contents requires normally active neutralizing mechanisms 
As mentioned previously stimulation of the vagus nerves causes 
secretion of gistric juice Tliesc nerves appear to be motor to the 
wall of the stomach and mhibilory to tlie pvloms In contrast, shmula 
lion of the svmpathctic nerves (o the stomach causes mainly a flow 
of alkaline juice from the 

of mucus aiul us low in pej ■ . . . 
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decreased along the angle of the stomach on the lesser curvature 
Tlie sympathetic fibers presumably inhihit gastric motihty but are 
motor to the pylorus 

PATHOLOGIC rirtSIOLOCV 

As mentioned preMouslj, hj^peracidity is cxjnsidered to be a con 
sfant forerunner of duodenal ulcer Commonly, hj’p^raadity is num 
Tested in degree of acidity, as estimated after a test meal, as "ell as 
in total amount of acid secreted in hsent} four hours The cause ot 
increased acidit) is not fully Icnovs-n Neurogenic stimuli may play 
a large part but likewise chemical factors, faulty neutralization and 
deficient regulatory mecharusms of gastric secretion may be significant 
Thus, with the occurrence of gastric hypersecretion more gastnc 
contents of a lower pll must be neutralized by the duodenum if the 
acidity of the duodenal contents is to be maintained at a normal 
value This is not accomplished in cases of duodenal ulcer Kearney 
has demonstrated that in the presence of duodenal ulcer the pH w 
the duodenal contents is approximately reversed from that which 
exists in the normal individual, namely, that 60 per cent of the time, 
when ulcer is present, the pll of the duodenal contents is below 40 
the concentration at which free acid appears ^Vhen gastric contents 
enter the duodenum under these circumstances the pH drops well 
below 40 and, instead of returning promptly to a value of 40 or 
higher, It is slow m reaching this value As a result, increased acidit) 
of duodenal contents occurs which predisposes to the development 
of an ulcer and militates against its healing once it is present Medical 
measures normally are directed toward reducing this duodenal aciditj, 
and such treatment may be sufficiently effective to result in healing 
If, however, these measures are discontmued and the same factors 
are present which initially caused the augmented acidity, ulceration 
may occur Certain surgical procedures may decrease the acidity Of 
the duodenal contents by a mechanical and, therefore more lasting 
method, however, simultaneous increase in aadity of the jejunal con 
tents usually occurs if gastrojejunal anastomosis is established and 
secretion of free acid persists in the stomach 

hfotor funcUoii of the stomach may become altered slightly or 
markedly when a duodenal ulcer develops Increased tone in the 
prepylonc portion of the stomach is a common roentgenologic obser 
vabon and increased muscular imtabiLty is a frequent occurrence 
Delayed emptying of the stomach may be caused by inflammatory 
leacbon in the region of the lesion or by actual sclerobc obstruchon 
of the duodenum It is remarkable^at tunes how the gastric muscula 
ture ’ ' ~ ivill con 

tinue duodenal 
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tomafic evidence and may be detected only by roentgenologic means 
or by use of a test meal for motor function Failure of the stomach to 
empty properly may be intermittent The chronically obstructed 
stomach often becomes large and the surgeon in planning any opera 
lion should anticipate its return to normal size after rebef of ob 
slruclion 

INDICATIONS FOR SURGICAL TREATMENT 


It is generally agreed that medical treatment should be instituted 
m all cases of duodenal ulcci except those in uhich certain com 
plications are present Our experience at the Mayo Clinic indicates 
that approximately 85 per cent of all patients xvith this condition can 
be treated medically Complications which are considered to indicate 
the desirability of surgical treatment and which will be discussed 
only briefly may be listed as primary or secondary In the former 
group are included hemorrhage obstruction perforation failure of 
medical management and any doubt as to the benignity of the lesion 
Hemorrhage may present itself either m the form of acbve acute 
massive hemorrhage or as a history of recurrent hemorrhages without 
active bleeding at the time the patient is examined Opinion differs 
as to the type of treatment advisable for acute massive hemorrhage 
In the past treatment was always conservative but in recent years 
some surgeons have favored emergency surgical treatment In general 
It may be stated tliat the maionly of patients who have massive 
hemorrhage from duodenal nicer and are less than forty five years of 
age respond favorably to medical management On the contrary the 
risk of medical management is incrcas^ definitely in the group of 
patients who are more than forty five years of age At present it is our 
practice to institute medical treatment m all cases in xihich massive 
bleeding from duodenal ulcer occurs If after medical treatment has 
been continued for forty eight liours (here is still evadence of con 
tinned or recurrent bleeding it is our opinion tint immediate surgical 
intervention is desirable In other wxuds the patient is given an 
opportunity to respond to medical treatment but if the response is 
not favorable m forty eight hours we believe that there should be no 
further delay m surgical treatment 

For the patient who has had several episodes of bleeding one is 
always a little more inclined to suggest surpcal treatment Tins is 
especially true if bleeding occurs under ordinary circumstances 
when the pitiint has boon taking at least fairly good care of himself 
Medical treatment which faded to prev-ent hemorrhages in the past 
hardly can be considired adequate to prevent hemorrhage in the 
future 


Obstnictivc lesions caused by duodenal ulcer may be either inflam 
nntory or sclcmlic m nature Tlie inflammatory type of obstnictivc 
lesion usualU is seen dunng a sulnaile exacerbation of symptoms 
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Under proper medical treatment, symptoms of obstruction generally 
disappear in a «eck or ten da>s It is doubtful, however, whether 
more than one or two such episodes should be treated medically be- 
cause they are likely to recur and cause sclerotic narrowing of the 
duodenum UTien a definite cicatricial type of obstructive lesion re 
suits, the problem becomes largely mechanical in nature, then there 
IS little to offer but surgical treatment 

Perforation by a duodenal ulcer may be either a subacute or an 
acute process All agree that acute perforabon of a duodenal ulcer 
constitutes a surgical ernergency The subacute perforabng duodenal 
ulcer generally is one of pronounced activity, causing varying degrees 
of penetration through ^e wall of the duodenum In the advanced 
case the enhre thickness of the duodenal wall has been eroded and 
the base of the crater consists of ad|acent tissue, usually pancreas 
When an ulcer of such pronounced activity is present it is unlikely 
that medical management wull result in satisfactory cure 

Failure of medical management to rcheve symptoms of ulcer long 
has constituted an indication for surgical treatment Care must be 
exercised, however, m determining just when failure of medical man 
agement has occuned One should be confident that an adequate 
regimen has been followed 

Occasionally uncertainty will exist regarding the exact diagnosis in 
a case of duodenal ulcer This occurs most often when the lesion is 
situated at the pylorus and the roentgenologist is unable to sa> 
whether it Is actually m the duodenum or on the gastric side of the 
pylorus A small carcinoma in tins vicinity may closely simulate a 
duodenal ulcer If any doubt exists as to the benignity of the lesion 
surgical exploration should be advised Thus, if an obstructing lesion 
at die outlet of the stomach is thought to be a duodenal ulcer, but if 
the gastnc acidity is low and perhaps free hydrochlonc acid is absent, 
exploration should be performed 

Besides these primary indications for surgical treatment of duo 
denal ulcer, there are certain factors of secondary importance, the 
presence of which tends to favor surgical intervention These include 
a very unfavorable economic status which virtually prevents the 
patient from making adequate trial of medical management, the un 
cc)-operalive nature of a given patient whereby the dietary regimen 
IS not followed excessive gastnc acidity with a value of free hydro 
chlonc acid possibly of 80 or more (Topfers method), a history of 
duration for many years and symptoms of marked seventy While no 
one of these secondary factors alone should be considered to consti 
tute a definite indication for opwation when two or more of them 
ejdst m the same case, thought should be given to the advisability of 
operation 
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CASTRO ENTEROSTOMY 


Plijsiologic Considerations —Complete diversion of the gastric 
contents from the duodenum by a satisfactorily functioning gastro 
enteric stoma results m marked change in the pH of the duodenal 
contents Under these circumstances the duodenal contents constantl) 
are neutral or alkaline and therefore the duodenal ulcer heals in 
virtually every case Unfortunately liowever the amount of gastric 
secretion is not reduced by this operabon only the site at which it 
enters the intestine is changed from the duodenum to the jejunum 
The beneficial factor from 3ie viewpoint of neutralizabon or dilution 
of the gasbic contents is that most of the duodenal juices pass either 
into the stomach or directly along the jejunum where it is joined to 
the stomach provided a short jejunal loop has been used in making 
the anastomosis Undoubtedly this behavior of duodenal juices con 
slitutes a factor of importance in the prevenbon of jejunal ulceration 
^Vhen an ulcer develops after gastro enterostomy it almost always 
occurs in the distal loop of jejunum in proximity to the stomach At 
this site probably the greitest trauma from gastric emptying and 
the highest acidity occur 

In addibon to changing the acidity of the duodenal and jejunal con 
tents gastro enterostomy alters the motor funebon of the stomach in 
that it pennits satisfactory emptying of Uie stomach despite obstruc 
tion m the first portion of the duodenum Thus existing duodenal 
obstruction is eliminated as a factor of significance 

Indications —Although one hears many words of condemnation 
for gastro enterostomy it cannot be denied that many patients Ime 
experienced an emmentl) satisfactor> result after this operation It 
seems tint this fact should be kept in mind because if this operation 
is performed with proper indication and its technical execubon is 
correct good results still mav be expected in a large majority of eases 
True the possibility of occurrence of jejunal ulcer always remains, 
but tint possibilitj also exists to a less extent after gastne reseebon 
It should be remembered that in the hands of the axerage surgeon 
gastro-entcrostomx cut ids a definilelj lower opcratixe nsk than does 
gastric resccljon 

Gastro^nterostoinj miy * ' 

at times as one of expctlicn 


category would be ns a n 

poor surgical nsk would ha'c a chronic lesion of long standing per 
haps causing obstniction because of sclerotic changes wxiuld have 
rchtixch low gastric acidil> would present a single lesion and no 
ajiprecnble assocntetl gastntis and Xs-ould exhibit a minimal ncuro- 
gtnic factor At times ga$tioiejiinostom> ma> be emploxed m the 
absence o» nnnx of tin conditions just mentioned if the tcdinica! 
aspects of gistnc resi-ction inxxihc too great difficulty or hazard 
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Such miy be the case in dealing with an ulcer deeply placed in a 
shortened duodenum ivhicb pcnnits neither removal of the ulcer and 
satisfactory closure of the duodenal stump wthout jeopardizing the 
common bile duct nor section of the duodenum immediately distal 
to the pylorus and satisfactory closure of the duodenal stump This 


than the surgical procedure of theoretic choice As the surgeons 
experience increases, technical considerations of this t>pe become less 
of a factor in his choice of operabve procedure 

Technical Consideralioaa.—The many technical details involved 
in the establishment of a gastro enteric stoma ivill not be discussed, 
but only a few points mil be mentioned «hich seem of particular 
importance for the satisfactory postoperative function of gastrojejunal 
anastomosis Likewise, only one type of gastrojejunostomy mil be 
considered 

The placing of the stoma is important It should be neither too 
proximal nor too distal in the stomach, neither should it be too high 
nor too small While there is more than one wa) of making a gastro 
jejunal stoma that will permit satisfactory gastric motor function the 
preferred type is as follows The stoma is placed on the posterior wall 
of the stomach and is extended almost from the lesser curvature dowTi 
to the greater curvature in a Ime running approximately from the 
patients right shoulder to his left foot, with the proximal jejunal 
loop fixed to the lesser curvature of the stomach and the distal loop 
joined to the greater curvature The point at which the distal jejunal 
loop fs attached to the greater curvature of the stomach should be 
directly belmv the angle of the lesser curvature One should remem 
ber that an enlarged, obstructed stomach ^vlll decrease in size after 
relief of the obstruction with corresponding decrease m size of the 
gastro enteric stoma Two or three roxvs of sutures may be used Fine 
suture material is preferred The stoma in the jejunum should be 
placed directly opposite the mcseDferic border Less than 0 5 cm of 
stomach or jejunum should be inverted into the pstro enteric lumen 
particularly at the point at which the distal loop of jejunum leaves the 
stomach 

The retrocolic type of anastomosis is preferred The transverse 
mesocolon should be sutured to the gastnc wall at least 2 cm removed 
from the site of anastomosis around the entire stoma The surgeon 
must be certain that these sutures actually are placed in the gastnc 
wall in the region of the ^ealer curvature and not in the gastrocolic 
omentum This requires that smeral sutures be passed through the 
eastrocolic omentum and into the anterior gastric wall at the lower 
angle of the anastomosis A short proximal jejunal loop should be used 
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one ]ust short enough, perhaps 8 to 10 cm in length, to permit 
ipproximation of the jejunum to the lesser curvature of the stomach 
without tension, yet without appreciable redundancy At the con- 
clusion of the operation the distal loop of jejunum should be placed 
so that it lies to the patient’s left in the region of the root of its 
mesentery 


GASTRIC RESECTION 


Phj Biologic Consideralionfl,— The primary purpose of all types of 
pstnc reseebon performed for duodenal idcer is to eliminate the 
actor of acidity in the genesis of ulcer by removal of a major portion 
0 the acid secreting gastric mucosa This involves simultaneous eradi- 
ca on of most of the gastno ferments and of a large part (two thirds 
0 tour fifths) of the stomach, with resultant decrease in capacity of 
stomach as well as decrease in the gastric phase of digestion 

and anatomic 
' which results 
* ^ ^ ive symptoms 

hme of the stomach is decreased, which may cause 
jwptoms, and food is permitted to enter the small intestine, duo- 
num or jejunum, as the case may be without the normal amount 
change If gastrojejunal anastomosis is established, 
no,^ practice, the amount of the digestive jmees which 

CTPn ^1 and excreted into the duodenum may be de 

h suggested by Wangensteen and studied by 


restoration of gastro inteslmal continuity by gastrojejunal 
alk t j duodenal contents remains neutral or 

it IS duodenal ulcer heals in all cases if, for any reason, 

jjj removed, however, the ulcer almost always is removed at 
enterlw^ resection The subsequent danger then, as with gastro- 
occii ^ possibility of jejunal ulceration This, of course, 

^ requenlly if the amount of stomach removed is adequate to 
na e tree hydrochloric acid fiom the gastric contents 
jjj, 1 ^ rnost physiologic type of resection, and the one which I prefer 
the sf^*^ '''*|cne\cr feasible, is the Billroth I type In this procedure 
It ** rejoined to the duodenum ^ter gastric resection 
It nerm^P j procedure is sounder than certain others in that 
mallv I ^ 1 from the stomich to the duodenum as it nor 

*-iiterin , *’°"Sh the food is not prepared as completely before 
pate duodenum as it was prior to operation One may anlici 

normal stunulation of pancreatic and hiliarv 
nl nn-ir? ®^‘'dy Obviously a jejunal ulcer cannot occur at the site 
"■orse duodenum tlie patient is no 

unn he w as prior to operation Reseebon. wth anastomosis 
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Such miy be the case in dealing wth an ulcer deeply pi iced io a 
shortened duodenum s\hich permits neither removal of the ulcer aad 
satisfactory closure of the duodenal stump svithout ^eupardizicg the 
common bile duct nor section of the duodenum immediately djstal 
to the pylorus and satisfaclor) closure of the duodenal stump This 
type of lesic ’ s < » i ^ i, t _t, i „„„ 

and deeply 
ardous and 

than the jurg/ea? procedure of t/icoretic choice As the surgeon j 
erpcnence moreises, technical considerations of this type become less 
of a factor in hiS choice of operatise procedure 
Technical ConsiderailoDs.— ITie many technical details instilvefl 
in the establishment of i castro-enlcric storm will not be discussed 
but only a feu points uill be mentioned which seem of particolar 
import:in£‘e for the satisfactory postoperative function of gastrojejunal 
anastomosis LiTemse only one type of gastra^ounostomy he 
considered 


The placing of t}ie stoma Is important It should be neither loo 
proTimal nor too distal m the stomach neither should it be too high 
nor too small W'hile there is more than one ua) of mahing a gastrn* 
jejuna) stoma that wi// pomiif satisfactory gastric motor funebon the 
preferred type is as follows The stoma is placed on the posfenor wall 
of the stomach and u extended almost from the lesser curvature dmm 
to tlie greater curvature in j Ime running approMinately from ft® 
patients right shoulder to his left foot uith the proximal jejunaJ 
loop rixed to the lesser curvature of the stomach and the distal loop 
joined to the greater Ourvahire The point at which the distal jejuRaJ 
loop is attached to the greater curvature of the stomach should he 
dirccdy below the angle of the lesser curvature Oile should tetnem 
ber that an enlarged obstructed stomach will decrease m size after 
relief of the obstruction w7(h corresponding decrease in size of tlie 
gastro enteric stoma Two or three rows of sutures may be used. Fme 
suture material is preferred TTje stomz m the leiunum should he 
placed direcUy opposite the mesenteric border less than 05 cm of 
stomach or jejuuum should be inverted Info the gastro enfenc lumen 
particularly At the point at which the distal foop of jejunum leaves the 


The retrocoho of BDastomosur is preferred The transverse 

mesocolon should be sutured to the gastne wall at least 2 cm removed 
from Ae site of anastomosis around the entire stoma The surgeon 
must be certain that these sutures actually are placed in the gastne 
waU m the «gion of the ^eater ctirvacure and not tn the gastrocolic 
omentum T^s requues that s^eral sutures be passed tl^oogh the 
gasfrocoho omentum and into the antenor gastric waU at the lower 
angle of the anastomosis .4 «horf pronmaf jejunal loop should be used. 
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one just short enough, perhaps 8 to 10 cm rn length, to permit 
approximation of tlie lejimum to the lesser curvature of the stomach 
ttitiiout tension, jet without appreciable redundancy At the con- 
clusion of the operation the distal loop of jejunum should be placed 
so that it hes to the patient’s left m the region of tlie root of its 
mesenterj 

GASTRIC RESECTION 

Physiologic ConsJderauons,— The pnmarj’ purpose of all types of 
performed for duodenal ulcer is to eliminate the 
“ ^cidity m the genesis of ulcer by removal of a major portion 
ol the aad secreting gastnc mucosa This involves sunultanecrus eiadi 
ca ion of most of the gastric ferments and of a large part ( two diuds 
0 Our fifths) of the stomach, with resultant decrease m capacity of 
r,v w’cll as decrease in the gastric phase of digesUon 

id anatomic 
hich results 

. 4 ' » symptoms 

tune of the stomach is decreased, which may cause 
> tjtoms. -md food is permitted to enter the small mtestine, duo- 
of ^ the case may be, without the normal amount 

change If gastrojejunal anastomosis is established, 
nonv. n practice, the amount of the digestive juices which 

®re Secreted and excreted mlo the duodenum may be de 
holouch ** suggested by Wangensteen and studied by 

gxstro intestinal continuity by gastrojejunal 
^ pH of the duodenal contents remains neutral or 

It ® duodenal ulcer heals in all cases if, for any reason, 

the ^^™0'ed, however, the ulcer almost always is removed at 
^ resection The subsequent danger then, as with gastro 

rostomj, is the possibility” of jejunal uicention This, of course, 
eliih ^ ^^^^®ntlj it the amount of stomach removed is adequate to 
e free hydrochloric aad from the gastnc contents 
and ^ ty’pe of reseebon and the one which I prefer 

the 'whenever feasible, is the Billiotii 1 type In this procedure 
pi ®^3ch IS rejoined to die duodenum ^ter gastnc resection 
it t ^ procedure is sounder than certain others m that 

ni^l f ^ stomich to tlie duodenum as it nor 

‘■•hhough (he food is not prepared as completelj before 
nate duodenum as it was pnor to operation One may antici 

se^’. owever, virtuallj normal stimulation of pancreahe and bihaiv 
of activity Obviouslj a jejunal ulcer cannot occur at the site 
"■ors o<^cur m tlie duodenum the pabenl is no 

e ott thin be was pnor to operation Reseebon, wih anastomosis 
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of this type IS simpler to perform and cntads fe\scr suture lines than 
a Billroth II type of operation Likewise motor function is uniformly 
satisfactory and the so called dumping syndrome does not occur The 
pH of the duodenal contents is elevated because of reduction in the 
gastric secretory surface and consequently recurrent duodenal ulcera 
tion IS unlilcel} 

Indications —Indications for gastric reseebon will vary wth ones 
current opinion regarding the indications for vagotomy My view re 
garding vagotomy is conservative at the present tune for reasons that 
Will appear later 

Until vagotomy has had tune to prove itself, therefore gastnc re 
section probably should be used in approximately five out of six 
cases of duodenal ulcer at least in the type of cases seen m roy ex 
perience It is apparent from previous remarks that reseebon is not 
considered an ideal procedure for treatment of duodenal ulcer and 
it IS possible that as time passes Ibis procedure may be supplanted 
gradually by one or more forms of medical or surgical treatment. At 
present the ideal patient for gastnc resection would be a man of 
middle age in good general condibon who had failed to obtain relief 
despite careful and prolonged adherence to a medical regimen whose 
gastric acidity was high who perhaps had experienced recurrent 
hemorrhages and who had an active lesion for which reseebon would 
not be unduly difficult or hazardous The presence of mulbple ulcers 
and associated gastritis as well as of a large neurogenic element 
would favor resection rather than conservabve ooerabon however 
nor'* ‘ 

iyi 

preieiciite i» lui uie ohoemaker modification of the Billroth I type 
in which resection of the stomach is carried higher along the lesser 
curvature than the greater curvature and the end of the stomach, after 
dosure of the lesser curvature to the desired pomt is anastomosed 
directly with the end of the duodenum To accomplish this operabon 
one must have an ad^uate amount of duodenum distal to the ulcer 
that can be mobilized with a good blood supply Anastomosis must 
be accomplished without tension and without hmitabon of reseebon 
of the desired amount of stomach The end of the gastric stump is so 
formed by appropriate closure of (he lesser curvature that its size 
corresponds With that of the duodenum The amount of stomach and 
duodenum inserted into the gastroduodenal stoma should be small 
in order that an adequate g^tric outlet may be maintained Althougli 
crushing clamps may be used my preferrace is for the so called open 
anastomosis performed by the use of rubber-covered Doyen forceps 
In a Billroth II type of reseebon it ^ been well demonstrated that 
short loop retrocohe anastomosis is foHmvtil by results superior to 
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ihose obtained when long loop antecolic anastomosis is employed 
although some surgeons idxocate die latter type This litter type 
which IS technically easier to perform at times may be used for ex 
pediency if the patient is fit the transverse colon short and thick and 
the stomach is small and in a higli position Entero anastomosis be 
tween the jejunal loops is unnecessary and undesirable One may 
anastomose the entire end of the stomach with the jejunum or only a 
part of it after closure of the portion bordering the lesser curvature 
according to the method of flofmeister the latter procedure is the 
favored one None of the prepyloric portion of the stomach should 
be permitted to remain Removal of the duodenal ulcer itself is un 
necessary although some state otherwise so long as satisfactory 
closure of the duodenal stump is obtained In practice the ulcer is 
removed almost invanably Satisfactory closure of the duodenal stump 
is most important Likewise it is essential that there be no angulation 
or other factor which might interfere with free emptying of the 
proximal jejunal loop as increased intraluminal duodenal pressure 
predisposes to leakage from the duodenal stump The same technical 
points discussed m connection with gastro enterostomy apply m estab 
lishing gastrojejunal anastomosis after gastric resection namely ap 
proximation of the jejunum and the stomach direction of jejunal 
loops length of proximal jejunal loop suturing the transverse meso 
colon well back from the anastomosis and so forth 


>ACOTOMy 


Physiologic Aspects —Complete section of the vagus nerves abol 
jshes the ps>chic phase of gastric secretion and otlier neurogenic in 
iiuences on the gastric mucosa As a result the amount of gastric 
secretion (gastric enzymes as well as acid) and degree of acidity of 
me gastric juice are decreased Usually vagotomy does not result m 
anacidity or complete absence of free hydrochloric acid because the 
^tnity of the gastric and intesUoal phases of gastric secretion persist 
Nevertheless reduction in amount of gastric secretion and in degree 
definite Lester Dragslcdt wlio has been largely respon 
sible for the present day chnicnl use of bilateral vagotomy in the 
treatment of duodenal ulcer emphasizes tlie marked reduction in 
night secretion which occurs after this oiierabon Simultaneously there 
H a decrease m the motor function of the stomach This may be mam 
test clinically provided gastro enterostomy is not performed simul 
aneously by gastric retention in certain cases in winch there were 

m 

orary gastne reten 

be on fh r >ears) results wall 

ue on the human stomach from a secretorv point of view as well as 



914 


JAXOS T. PHIESTXEr 

of this type, is simpler to pcrfoim and entails fewer suture lines than 
a Billroth H type of operation Likewise motor function « umformly 
satisfactory and tJic so-called dumping syndrome does not occur The 
pH of the duodenal contents is elevated because of reduction in the 
gastric secretory surface and, consequently, recurrent duodenal ulcera 
tion is unlikely 

Indications.— Indicabons for gastric resection will vary wth ones 
current opinion regarding the indications for vagotomy My view re 
garding vagotomy is conscr\attve at the present bme, for reasons that 
will appear later 

Until vagotomy has had time to prove itself, therefore, gastric re 
section probably should be used in approximately five out of six 
cases of duodenal ulcer, at least in the type of cases seen in my ex 
perience It is apparent from previous remarks that reseebon is not 
considered an ideal procedure for treatment of duodenal ulcer and 
it IS possible that as bme passes this procedure may be supplanted 
gradually by one or more forms of medical or surgical treatment At 
present the ideal patient for gastric resection would be a man of 
middle age, in good general condition, who had failed to obtain relief 
despite careful and prolonged adherence to a medical regimen, whose 
gastnc acidity was high, who perhaps had experienced rccunent 
hemorrhages and who had an acbvc lesion for which reseebon would 
not be unduly difficult or hazardous The presence of mulbple ulcers 
and associated gastribs, as well as of a large neurogenic element 
would favor resection rather than conservative operation, however, 
nora '•f ♦t'a'a —I--, t. f . . . ‘ t, 

ll • • 1 1 .• • 

typ 

preference is tor the Shoemaker modification of the BiUrodi I type, 
in vvhicb reseebon of the stomach is carried higher along the lesser 
curvature than the greater cunabire and the end of the stomach, after 
closure of the lesser curvature to the desired point, u anastomosed 
directl} with the end of the duodenum To accomplish this operabon 
one must have an adequate amount of duodenum distal to the ulcer 
that can be mobilized wiUi a good blood supply Anastomosis must 
be accomplished without tension and without limitahon of reseebon 
of the desired amount of stomach The end of the gastnc stump is so 
formed by appropnate closure of the lesser curvature that its size 
corresponds with that of the duodenum The amount of stomach and 
duodenum inserted mto the gastroduodenal stoma should be small 
in order that an adeqtwte gastnc outlet may be maintained Althou^ 
crushing clamps may be useA my preference is for the so called open 
anastomosis performed by the use of nibber-covered Doyen forceps 

In a Billroth II type of reseebon it ^ been well demonstrated that 
short loop, retrocohe anastomosis k followed by results superior to 
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tion even though extensive may be followed bj formition of jejunal 
ulcer In general then, I believe that at this time the operation should 
be reserved for the exceptional type of patient who has duodenal 
ulcer In contrast, indications for vagotomy in the treatment of jejunal 
ulcer are perhaps wider, however, this is not the type of lesion under 
discussion 

Gastric retention may occur after transthoracic vagotomy per 
formed for duodenal ulcer, even though pteoperatively there was no 
indication of gastric obstruction as shown by clinical or laboratory 
investigation Such retention mav be severe enough to require gastro 
enterostomy Because of this fact transthoracic vagotomy seldom seems 
indicated m the treatment of duodenal ulcer If this viewpoint is 
accepted transabdommal vagotomy performed m association with 
gastro enterostomy would constitute the alternative and more de 
suable procedure Evaluation of late results of this method of treat 
ment will require the lapse of a number of years The abdominal ap 
proach presents the advantage of permitting direct examination of 
the lesion and exploration of the entire abdomen It has the disad 
vantage until the surgeon has gained considerable experience, of 
making complete resection of all branches of the vagus nerves some 
what less certain 

Technical Aspects -A prerequisite to the performance of vagotomy 
w accurate knowledge of the anatomic location and distribution of 
the fibers of the vagus nerves both above and below the diaphragm 
Failure to section all fibers of tliese nerves can lead only to confusion 
and unsatisfactory results 

If a transthoracic approach is emplo>ed resection of a generous por 
lion of the left eiglith rib affords fine exposure Occurrence of a patho 
logic process previously in the left side of the thorax adds to the diffi 
culties and m certain cases, may make a right sided approach more 
desirable A generous portion (preferably 3 cm at least) of each 
vagus nerve should be resected and an effort made to prevent realign 
ment of the nerve ends should regeneration occur 
In tile abdominal approach a left sided incision although it is not 
essential aids in obtaining good exposure of the esophagus Several 
inches of esophagus should be cleared and extreme care exercised to 
wade resection of all brandies of the vagus nerves A soft 
rubber catheter, or a stnp of gauze on which caudal traction is made 
fitter It IS looped around the esophagogastric junction is helpful in 
obtaining adequate mobilization and exposure of the esophagus 
obilization adequite to permit rotation of tlie esophagus in an arc 
0 at least ISO degrees is essential All tissue removed should be ex 
anuned microscopical!) to aid in the thoroughness of the operation 
'fnd in the read) recognition of the fibers of the vagus nerves 
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from that of motor function is not and this fact in m> opinion 

constitutes one of the chief reasons why bilateral \agotom) should 
not be performed in n widespread manner at present For etample ft 
takes some few jtars as a rule for Ilirsclisprungs disease to cause 
pronounced enlargement of the colon In a certain percentage of dogs 
subjected to bihtcnl transthoracic vagotomy there has been a return 
of gastric acidit) to its preoperafne value five years after operation 
and in addition some of the animals have had a greatly dilated 
atonic stomach at that postoperative date The early (two to ^ee 
jears) postoperative results in human beings apparently have been 
satisfactory in numerous caves however in some cases they ha^'e 
not been good 

TJie vagus nerves do not supply sensory fibers to the stomach as is 
evidenced by the fact that iniragastnc distention after bilateral 
vagotomy causes distress The importance of vagal stimuli to the 
motor function of the remaining portion of the intestinal tract is no* 
completely understood From the standpoint of immediate clinical 
results vagal stimuli do not appear to be too important Lilewise the 
significance of vagal stimuli to the secretory and everetory functions 
of the accessory glands of digestion is not completely known but 
apparently such stimuli are not essential according to impressions 
gained from observations in early postopcrativ e clinical cases 

IndicaitouB — At present probably no two gastric surgeons 
offer an identical group of indications for vagotomy in the treatment 
of duodenal ulcer Ones selection of patients for vagotomy depends 
as mentioned previousl) on tie degree of ones current acceptance 
of tins procedure for use routinely in Uic surgical management of 
duodenal ulcer As mentioned previously my opinion is conservative 
as I believe tJ at this operation although promising should prove it 
self over a period of five to ten years before it is permitted to replace 
old and tried methods which it is known will give good results in a 
high percentage of cases The work of Dragvtedt is outstanding I 
believe that the operation si ould be proved in hands such as his rather 
than by a large number of isolated surgeons over the country who 
of necessity will have fewer and less well controlled cases 

With this preamble it is apparent that at this time I can present 
only my personal viewpoint regarding the indications for vagotomy 
and that these views should not be mtsinlcrpreted as facts In general 
1 have considered the operabon jnd cated if tliere is nothing else to 
offer the patient which can give a high assurance of a good result 
■phos m the case of a man hvenly years of age perhaps of Jewish 
extraction who is extremely nervous md who suffers from excessive 
eastnc acidity and longstanding syrnptomx so severe fhit almost 
constant hospitalization is requued bilateral vagotomy may be a 
proper procedure It is k-nown that in this type of case gastnc resec 



MULTIPLE SLMULTANEOUS CARCINOMAS OF THE STOMACH 
TREATED TOTAL GASTRECTOMY REPORT OF A CASE 

Claude F Dixov and Rodceb E Weismann 

In contrast to the relative frequency of incidence of primary single 
carcinoma of the stomach multiple simultaneous lesions of that organ 
are apparently rare Schneider in 1940 found twenty five reported 
cases of simultaneous multiple catcmomis of the stomach in a review 
of the literature between 1887 and 1940 After critical analysis of the 
published reports he omitted sixteen cases because of lack of detail 
but in making his report Schneider added a case of his own which 
made a total of ten authenticated cases In 1941 Sanders reported 
an additional case in which the patient was treated by subtotal gas 
trectomy Brindley Dockerty and Gray reported an additional case 
They also revaewM the literature and found thirty six cases in which 
multiple primary carcinomas (or mabgnant lesions) were present in 
the stomach These constituted Z 4 per cent of all lepoited cases of 
multiple neoplastic processes in the entire body 
Id a recent survey of the records and pathologic material at the 
Mayo Clinic Hansbro found thirty four cases in which the simultane 
ous occurrence of multiple primary carcinomas of the stomach had 
been proved by histologic examination 
The increased range of resectability of milignint lesions of the 
stomach by the use of more radical extirpation procedures such as 
total gastrectomy b> either the subdiaphragmatic or transthoracic ap 
pioach and the successful excision of adjacent structures potentially 
or actually involved bv extension of the malignant process now mike 
such surgical treatment available to patients with carcinomatous in 
volvement of the stomach Fickles m 1946 reported an additional case 
of muluple primary carcinomas of the stomach in which there was 
extensive involvement of the distal portion of the esophagus He was 
able to complete the resection by a two stage operation the second 
was employed to complete the total resection and esophagojejunal 
inastomosis bv the supradiaphraematic route 

REPORT OF CASE 

A man aged torly lour years wlo worked m an oil field registered at the 
Clinic January 18 194'" His d lef complaint was epigastric burning pain of one 
)ears duration and loss of appetite of two weeks duraUon. The nonradiahng cpi 
gastric patn occurred about an hour after rating or dnnkmg and seem ngK 1 ad od 
rebUonsh p to tlie ri-pc “f food Uken. It last^ from a few minutes to an hour 
aid eouU be partially teUesed by bekhtng Tlw pain occasionalb awaVenid luin 
at night No nausea >-omibng laundicr colic or tarry stools had occurred Hu 
BI9 
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to be involved by a neoplastic lesion which did not appear to have invaded the 
esophagus The hver, parietal peritoneum, omentuni and other structures were 
free of gross evidence of metastasis Total gastrectomy was performed together 
with removal of a considerable portion of gastrohepatic and gastrocohe omentum 
A loop of jejunum was then anastomosed m a retrooohe posibon to a small frmge 
of cardia and esophagus by using an outer row of silk sutures and two inner rows 
of chromic catgut sutures (end'lo side, postenor Polya type of anastomisis) The 
spleen was removed in the course of the operation Ten grams of sulfathiazole 
and 100,000 units of penicillin were placed in the abdomen The wound was 
closed ia layers by using a double continuous suture of chromic catgut supple 
mented by interrupted sutures of fine silk in the fascia During the operabon, the 
pabent received 1,000 cc of whole blood 



3 (X 100) 


The pathologist reported as follows "Ten centimeters above the pylorus, 
torming a ring around the stomach, there are three apparently independent pri- 
mary adenocarcinomas The largest of these is a sessile type of grade 3 polypoid 
prowth, 5 by 4 by 3 cm which saddles the lesser curvature The other two lesions 
Were 4 by 4 by 2 cm each, one being located on the posterior and one on the 
anterior wall ,1.. , _ j , j _ i*- • • , 

the xientoneu ■ 

faremoma IT • ' . . 
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appetite had been good until weelis before be come to the Cluue At that 
time, rocnfgenoscopic examination and roentgenologic studies of hu stoinich had 
disclosed carcinoma of the stomach and he had been referred to the Clinic for 
further care 

The family history was unimportant and the pabent's past history did not con- 
tain significant informabon rebbve to the present fllness He had lost 18 pounds 



Fig 297 -Resected porbon of stomach containing three separate sessile ul 
ccrabng carcinomatous masses which fom a nng about the upper segment of the 

could ^ detMted^ The^e^throcj^ wd Inikocjto numbered 5 130,000 and 6,400 
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mgs each of which did not exceed 200 cc. in volume During the remaining 
penod of hospitalization the diet was gradually’ increased quantitatively and 
quahlatively and durmg the bst five days the daily intake was between 1700 
and 2 500 calories On the fifth postoperative day ll e value for the hemoglobin 
was 10 75 gm per 100 c e of blood and the erythrocyte count was 3 680 000 On 
(ne next day the value for the blood urea was 26 mg per 100 c c the value for 
the chlondes was 587 mg per 100 cc of plasma the carbon d oxide combinmg 
power 44 7 volumes per 100 c.c of plasma the value for the serum protein was 
5 8 gm pet 100 c e and the albumin globului ratio was 2 04 1 

"Hie patient was released from the hospital on the fifteenth postoperative day 
At that time he preferred to take three relatively large meals a day Before the 
operation he weighed 145 pounds (638 kg) On the fourteenth postoperative 
weighed 138 pounds (626 kg ) A\hen he was dismissed from the Chmc 
1947 (the twenty second postoperative day) he we ghed 138 
5*^ u ^ ® ^ tolerating his diet well and had no significant digestive 

disturbance lie was advised to increase gradually both the quahty and quantity 
ot nourishment and to supplement this by the use of iron therapy and by taking 
one capsule of mulbcebrm daily 


COnUIENT 

interesting from a patJioIogic standpoint in that 
the three lesions were situated in a ring about the upper segment of 
the stomach The factors responsible for development of the lesions 
appeared to have acted upon an isolated portion of the organ but 
was no clue as to which of the lesions had occurred first or 
whether one or all arose from pre evisting localized processes such as 
adenomatous polyps or simple ulcers As far as could be determined 
the grade 3 lesion had not yet metastasized When the stomach was 
explored the extent of the neoplastic process of the upper part of the 
stomach was not evident Gentle external palpation of the organ had 
not suggested the presence of multiple neoplasms The multiple neo 
p asms were not discovered until the pathologist examined the speci 
men 

Total gastrectomy seemed feasible because of the patient s age and 
good general condition With tlie exception of the involvement of the 
regional lymph nodes in the gastrohepatic ligament there was no 


y Lahey and Marshall combining splenectomy with total gastrec 
omy, as vvas done m this case is advantageous A retrocolic anasto 
SIS ot the posterior Polya type was possible and was attained be 
amount of esophagus available 

mSf incision employed in tlus case is the one that the senior 

fr^uently uses for operation on the vagus nerves stom 
pem.c splenic flexure of the colon It has proved advanta 

LiiL!? exposure of the cardia and other structures deeph 

ated m the left upper rpiadrant of the abdomen This oblique 
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total resechon of the stomach Follow up studies now are being made 
in cases of multiple carcinomas observed at the Climc and these 
studies may >ield data on which to base an esbmate of the life ex 
pectancy of patients with this nnfoitunate aflliction 

SUMMARY 

This paper is based on a ease of multiple simultaneous primary 
carcinomas of the stomach in which total gastrectomy was employed 
Multiplicity of carcinomatous lesions of the stomach apparently oc 
cuts rarely The incidence is sufficiently high to suggest tlmt factors 
other tlian mere coincidence should be considered Further observa 
bons will determine the advisability of performing total gastrectomy 
when feasible, m cases in which multiple carcinomas of the stomach 
are encountered 
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Upper abclonunal incision is follmved hy less postoperative discom 
fort than is a tongitudmal loasion Postoperative separahon of the 
wound or ventral hernia has not been observed in cases in which we 
have employed this extensive oblique incision 
Postoperative readjustment vvas remarlably uneventful and the 
patient was dismissed from our care vvitli instructions to observe a 


maintain his weight 

In three of the previous cases of multiple carcinomas of the stom 
acli observed at the Clinic> the patients w ere treated by total gastric 
resection None of them survived the immediate postoperative period 
all died of complications of the procedures Total gastrectomy in the 
past has entailed a high postoperabve risk In a recent senes of cases 
however, considerable decrease ui the hospital mortality was observed 
by Longmire, who reported a mortality rate of 10 per cent in twenty 
cases With the help of recently introduced adjuncts to surgical care, 
it appears that total gastric resection may be employed wadi a lower 
hospital mortality rate than that formerly observed This extensive 
operabon can be justified on the basis of the seriousness of the disease 


subtotal gastrectomy would not provide a reasonable chance of cure 

It IS probable that multiplicity of lesions has more significance than 
mere coincidence The muibcentric ongio of neoplastic change* under 
the influence of carcinogenic factors is strongly suggested in instances 
in which multiple separate carcinomas arc encountered In addition, 
the presence of multiple carcinomatous lesions in an organ suggests 
a relahvely increased predisposition for neoplastic disease Since car 
emogeme agents for stomach lesions are not clearly identifiable in 
most, if not all cases, total resection may come to be the treatment 
of choice for pabents with resectable multiple primary carcinomas 
If subtotal reseebon is performed id the presence of mulbple simul 
taneous neoplasms, the need of careful and frequent postoperative 
observabOD is obvious 

The prognosis for pabents who have survived reseebon of the stom 
ach for mulbple primary carcinomatous processes obviously is 
guarded Sanders expressed the opimon however, that mulbplicity of 
lesions does not necessanly influence die prognosis unfavorably and 
that the life expectancy depends on the type of growth extent of 
metastasis, and success in resectmg lesions just as is true with respect 
to mahgnant processes occurring elsewhere in the body In the case 
which be reported, the patient was living fifteen months after sub 
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in the blood during the long incubation period of sixty to 120 days 
After recovery from infection with this vifus a person usually is resistant 
to reinfection %vith the same virus for a period of eighteen months or 
more but is perhaps more susceptible to infection with the virus of 
infectious hepatitis 

The blood of patients with this disease is very infective Apparently 
the size of the inoculum has no effect on the duration of the incuba- 
tion period or the severity of tlie illness As small amounts as 0 01 c c 
of the infective serum is capable of transmitting die disease if admin 
istered parenterally The virus was found circulating in the blood of 
one recipient thirty-four days after inoculation and sixty days before 
the appearance of the icterus but had disappeared two months after 
the appearance of icterus * It is probable even that certain persons 
may at times carry this agent in the blood stream witliout ever pre 
senting climcal manifestations of acute hepatitis This contenfaon is 
supported by the fact that plasma pools known to contain the virus 
have been made up from donors who gave no lustory suggestive of 
previous hepatitis and who subsequently have exhibited no signs of 
the disease during a prolonged follow-up study ^ 

Present data suggest that the principal source of this virus is blood 
or blood products and that transmission usually occurs as a result 
of the parenteral introduction of such materials Obviously blood or 
plasma is always suspect and even use of impioperly sterilized needles 
or syringes may be methods of transmission * 

The clinical manifestations of serum hepatitis have been well de 
Scribed elsewhere m detail'*^ and do not warrant much discussion here 
except in differential diagnosis Clinically, serum hepatitis may be in- 
distinguishable from infectious hepatitis, usually the onset of serum 
hepatitis IS not accompinied by abrupt fever (seldom o'er 100® F ) 
but IS insidious with some anorexn and malaise and a gradually de 
veloping, painless icterus Hov\e\er, symptoms in the preictenc, icteric 
or convalescent stage may vary and frequently do, in individual cases 
In some cases the symptoms may be mild, with no evidence of icterus, 
while m others the disease may be fulminant and the patients ihc 
vvathin two days of onset of pundice 

Unfortunately, there is no specific diagnostic test for these diseases 
Since blood or its products are commonly administered to persons 
more than forty years of age, serum hepatitis is more common in the 
higher age groups, whereas infectious hepatitis is more common in the 
ytftmger age groups The dinerentnl diagnosis of jaundice m any age 
group has always been difficult and now with the added possibiLlv 
of serum hepatitis the difficulty at times is even increased Tlie major 
fundamental problem, however of distinguishing between obstruebve 
and nonobstructi'c jaundice still remains Tlie deasion as to vvhetlier 
or not surgical exploration should be performed in a case of jaundice 



PROBLEMS ENCOUIVTERED IN THE DUG^OSIS OF SERini ■ 
AND INTECTIODS HEPATITIS 

Hucn R Birrr and AnaoE II Baccesstoss 

Although the syndrome called “infectious hepabtu” or “catarrhal 
jaundice" has long been Joiowti to the medical profession, it was not 
until the begmning of World \\'ar H that general knowledge of the 
disease termed "serum hepatitis" or ‘Tiomologous senim jaundice, 
became available In fact, most of the fundamental knowledge of 
these two syndromes Ins developed during tlie last four or five )e3rs 
It is now fairly well established ihrougli studies on man that m 
fectious hepatitis is caused by a virus and that it can be transmitted 
to man by ingestion of infected feces or scrum or by parenteral ad 
ministrahon of infected blood or serum Usually the interval behveen 
the oral administration of the virus and (he acute onset of hepaW^ 
vanes from fifteen to fortv da>s The incidence of the disease is great 
est behveen the ages of ten and tvventy*five years but the disease can 
occur at an> age The onset usually is abrupt with fever, and the 
clinical symptoms and diagnosis have been well described in sev era! 
current articles ‘ * * 

Undoubted!) cues of serum hepatitis also have occurred for many 
years but it was onl) ten jears ago that known eases m mao were 
first reported * Sporadic cases contimied (o be reported but it was not 
until blood and blood products were given on a hrge scale that a 
sufficient number of cases occurred to cause the condition to be recog 
nized as a definite entit) The so-called postvaccinal jaundice which 
developed in some 23000 men after >ellow fever vaocuiation m the 
American armed forces first brought to attention the importance of 
this disease” The possibility that this syndrome was infectious m 
ongin was suspected early^ but because the disease could not be 
transmitted to animals studies had to be carried out on man 
That die vims causing serum hepatitis was different from the virus 
causmg infectious hepahbs was suspected because of the marked 
, er . iIto I/-ncrfh of innilMhor. penods It was noted that the 

of certain batches of blood or 
to 150 days after inoculation. 


ihit It was not present m lb© I©©** «)uld it be transmitted except 
by parenteral administration, thevnus was, hovvever, actively present 
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da (Case 1)— Lu-er in homologous serum hepabtis S>inptoms of fi\e 

®r Massive destruction of hepatic parenchyma particular!) in the 
of nort ^°^**^"* (hematoxylin and eosin x 40) £>, Endophlebitis 

tl Erythrocytes, phagocytes and Iymphocyt« occupy the spaces 

fi. « °™ft'y contained hepatic cells The remaining hepatic cells ere atrophied 
inematoxylin and eosin X200) 
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IS sUll all imporJant Uccently we lu\c encountered several obwus 
and (wo fatil cases of scrum liepatitis as well as one fatal case of in 
fectious hepatitis in which (he differential diagnosis brought forth 
••ome interesting problems 

nEponr oi- c\ses 

Case 1 —A maio fannpr lift) llirec )can old had been seen at the Clinic OQ 
many previous vmtj because of a disease uorclated to hepatitis In May 19'tS 
t c was seen because of a reaclivaltd penetrating duodenal ulcer with some ob- 
struction On ^tay 13 ItWG postenor gastro-enierostomy and appendectomy were 


fusion of 500 c c and one of 250cc of wliole blood and tuo 500 c-c transfiisioas 
of pooled plasma Tic latter transfusions were done on May 18 and 19 respec- 
tively At the lime of this admission physical etamination was essentuUy negab^ 
with llie eseeption of a railier ligh salue for blood urea siluch was reduced 
readily by intravenous administration of llgids The pauent ivas dismissed from 
the hospital June C 1 e was feebng viell was abfe to eat and had gamed weight 
The patient was again admitted to tlm Cbmc July M 1048 for emergency 
treatment At that time it was stated llml three days presiously he had erpen 
enced a chdl had become nauseated and had vomited he had begun to hjT*^ 
ventilate shortly after that aod lad continued to do so unuJ admission At the 
onset of his illness le had not been conscious of Mundice until tills was drawn to 
Ins attention by the family physician On admission lo the Clime he was found 
to be mildly ictenc was bread ing rapidly end deeply and insisted that this rapid 
breathing had been present ever since the onset of his illncvs three days previ 
ously The liver ’ *■ 


b A MOV ^ la u I U e tiasu ot 1 to 4 in which 1 represents 

tlic least severe and 4 the most severe condition) The floccuUbon test for 
syphilis gave a negative reaction There was elevation of the left heniidiaphragm 
The wlue for blood urea wm 34 mg per 100 c c and the chlonde content of the 
blood was 538 mg per 100 t c The value for the carbon dioxide combining 
power was 21 1 volumes per 100 cc of plasma div was rapidly corrected to 
57 9 The content of serum bilimbm was 198 mg per 100 e c direct and 4 2 
indirect Ten hours sdter admiMiem Die patrent became slightly disoriented and 
Within thi^ mmuies had lapsed into rather deep coma from which he could not 
be aroused The lower were rigid and the Babinski and Hoffman re- 

flexes were positive bilaterally The prothrombin time by il e Quick method was 
90 seconds^The paUenls^tem^raturo roro rapHIy to 102* F and the last day 

urs his pulse be 
value for serum 
and on July 26 


'ere petechiae in 
lortic valve The 
tejy on the ngbt 
T Jobe and that 
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cubic millimeter of blood Blood smears showed some hyperchiomasia with evi- 
dence of moderate lo\ic changes in the polymorphonuclear leukocytes The floc- 
culation test for syphilis ga\e a negati>c reaction Serum protein on admission 
measured 4 8 gm per 100 cc of serum and the albumin-globulin ratio was 
1 65 1 Roentgenologic examination of the thorax gave negative results 

Because of the low value for serum protein and the patient s poor general con 
dition he was given a transfusion of 250 cc of pooled plasma on June 29, 1946 
Many methods of treatment were employed in an effort to improve his skin con 
dition, among which were intramuscular administration of boiled whole milk, 
roentgen therapy, beta-dimethylammoethyl benzhydiyl ether hydrochloride (ben 
pentamethylene tetrarol (metrazol) and tnpelennamine (pynbenzamine) 
About five days before death a fever without leukocytosis, some nausea and 
vomiting developed Vomited material began to contain shreds of coffee-colored 



fig 302 (Case 2) —Liver Note suniLmty to gross appearance of chronic passive 
. congestion 

nwlend and some blood clots and the day before death the patient compbmed 
M tenderness m the right upper quadrant of the abdomen Tlie Lver was palpable 
the serum bilirubin at that tune measured 25 mg perlOOcc and gave a direct 
” ®*rgh reaction Withm twenty lour hours the patient became desperately 
ul, 1^ pulse became inegular and he died 

At necropsy a generalized, scaling erytliematous eruption of the cutaneous sur- 
aces w-as noted The heart revealed a niodeiate degree of coronary sclerosis wth 
small^ regions of fibrosis tn the intervcntncuLir septum The ventricles were 
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''eiglied 1,185 gtn It was dari red tn color ind the capsule «aj 
• C^su(ency waj greatl)' decreased, the organ appearing sery flabby 

ine cut furface rewalcd a mottled jelbnr and red appearance TTie nurhngs 
Here more distinct than usual and In this regard the appearance resembled that d 
chronic passive congestion 

I I membrane of the esophagus appeared normal but the wall wn 

siiglitJy thickened Immediately distil to the pylorus there was a round depres 
vitm in Uie rnuewa of the duodenurri whl^ measured 1 5 by 1 0 cm It was cov 
epithelium Tlic suture lines of the previous gastroenterostomy appeared 
,^,1^ Intestine and the colon each contained approa 

,_n\ i.l'w cc^ of old blood fft the transvene colon there were a number ol 

* ■ the kidneys d.d 

, , ' .ft temporal lobe 

ch measured 4 by 2 5 by 2 cm The brain was not olhenvise abnormal tn 
appearance 

fUs^Ioete Eiamtnahon -In sections of the heart evid«mee of hnaorrhages was 
Ohserve^ in the end^rd.um of the left ventricle and m the leaflets of the aortic 
revealed polymorphonuclear 

' patic cells had been complefelv 

‘ ceUs penUted In the pcrlpo^ 

fairv iv'*” *‘*^-**^ evtdenco of degeneration nicb as atrophy 

the acwmulai,^ of large amounts of brownish pigoient. TTie 
by cx>IUpsJ rebculum 

mcment fmjJI n^l^An phagocytes which contained browmsb 

?KLrct s cells and a few polymw 

• » ** .V ^■'•^ence of regeneration in the parejiehymal cell* 

• ' *' 'eta in 
• oni of 


tubular connective tusue a few of the tuh.,l« ^ h . j i ^ 

epithelium of the convoluted 

^ Tbjs untobteair repre,™,, , 

, , after administration of 

ed three days after the 

Wood ps donor,, ho,.evir „o,or had had Th,, renrewnt, 

a vey fulmniahng lypo of ihe disease and in spite of treafmlnt mih 
Wood, oxygen conhn™„, ii.t,a»™o„s ad»,ii.„wtio„ of gincose and 
Vitamin supplements the patient died after a short illness^ 
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Histologic Examination— F qt llie sake of brevity the appeannce of the liver 
only will be descnbed 

In the central portions of the hepatic lobule practically all the hepatic cells 
had been destrojed and removed (fig 303 o) In the spaces previously occupied 
by those cells there were numerous erythrocytes and phagocytes containing 
brownish yellow pigment A few lympho^les and monocvtes were present but 
polymorphonuclear leukocytes were rarely observed The only hepatic cells that 
remained were found In narrow zones at the penphery of the lobule and even 
these revealed profound degenerative cbingcs such as atrophy hyaline granular 
degeneration of the cytoplasm and fatty degeneration (fig 303 b) Pyknotic 
nuclei and karyorrheus were not Infrequently observed Evidences of regeneration 
were m r. tt.O lobulc They consisted 

itic cells with liypertrophied 
ts The reticular framework 


Cise 2 brings up the problem of differentiating between toxic 

_ 1 1 1 jygJ 

In 

the 

clinical or the histopathologic data In favor of the thesis that hepato 
toxins were responsible for the destruction of the Iner in this case 
was the presence of hepntic cells m \ar>ing stages of degeneration 
Cells Were observed which showed evidence of fatty degeneration 
eosinophilic granular degeneration and complete necrosis According 
to Luck4 the agent in homologous serum hepatitis responsible for the 
newosis of hepatic cells effects speedy lysis and enzymic digestion 
rather than cell coagulation as seen in the necrosis of anoxemia and 
after the action of many hepatic poisons Wood and Black however 
1 ?'^ described varjang degenerative changes in the hepatic cells in 
their acute cases of homologous serum hepatitis in which death oc 
curred wjtlim a few days 

In case 2 severe nausea and vomiting developed exactly ninety days 
aft« pooled plasma had been administered The patient was dead 
"ilhin five days from the onset of symptoms with a rise in value for 
scrum bilirubin only to 2 5 mg per 100 cc Tins probably represents 
a vey fulminating type of scrum hepatitis Some question may be 
raised as to whether or not administration of benadryl or pynbenza 
mine affected tins patients course Pyaribenzamine was given in doses 

0 only 50 mg four times a day for a total of twenty seven days and 
cnadryl was administered for twenty d\ys m doses of 100 mg four 
imes a day These drugs together w ith mctrazol w ere p\ cn in the 
vope of relieving the pruritus which was cvtremely severe Tlic micro 
scopic Specimen from the liver showed a hepatic lesion which was not 
exactly typical of that usually seen in fatal semm hepatitis llovviver 

1 patients rapidlv fatal course ninety davs after admin 
5 ion of possibly iclerogcnic plasma is most sucgcstive that this 

as a case of semm hepatitis 
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Fig. 303 (Case 2; -Li»er a, In U>e central portion of the lobules pracbcally 
all hepatic celb have been de»tro>ed airf removed (heroafOT>Iin and eosin x 
tin) b Hepatic cells at periphery rf a lobule Note atrophy fatty and hyaline 
piolar' dcgenenlion ral ram x 435) 

pear abootmal The hit ladney weiglied only 40 gm. but apart from ita amaU size 
“Sm’lSSn’ot”*' brain re.ealea n mnderue ™„m„ „) ,o„„ly but nothing 
else of note 
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304 (Case 3) —Liver a, Cells in the center of the lotule have been de- 
u ®nd reino\cd. A narrow zone of \'iable cells remains at the periphery of 
Ik , (hematoxylin and eosln X 95). b. The reticular frameworV of the 
bule remains intact (Comon reticulum stain X 100) 

^ the recent exhaustive studies of the fulminant form of epidemic 
and scrum hepatitis of Luche and Mallor^’ it was pointed out tliat 
the hepatic lesions found in the “spontaneous” and in the “inocula- 
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Case 3 —A woman Iwenfy-eiglit ytan old registered at the ClaJc December 
18, 19-10 Her family and personal history «a4 essentially negatise There was » 
prenoiu history of hepatitis or of any be^litu in her community She had aceom 
pawed her husband to the Chnic and on December 15 began to comply w 


slight jaundice and rather marhec! tendcniess and spasm In the right upper sb- 
domlnal rjiiadranf, the spleen was palpable and deep breathing aggravated her 
pain She was admitted to the liospjial Decem^r 21 and physical erammation 
showed her to weigh 103 pounds (478 Itg), the scleras and sHn were W*ri^ 
the Icterus had first been noticed tlirre days previously She w^ dehydrated tod 
was quite clear mentally TTie liver was palpable 1 to 2 cm. below the costd 
margin and wiai soft, there wtss considerable tenderness The spleen was palpable 
about 1 cm below the left costal bordes TI>c remainder of the esarmnatwn ga'* 
««nt3ally negative results Tlie following morning the patient was df^ M 


some hypociiromasla A routine flocculation test for syphilis gave a negabve reac 
twm The content of serum bihnibm w^s 10 1 mg per 100 cc direct and 4 7 
indirect, scrum protein measured 58 gm per 100 cc and the value for serum 
amyla» was 80 units (Somogyi) The concentration of blood urea was 10 mg 
per 100 cc and the prothrombin lime was 25 seconds on admission, this rapidly 
rose to 79 seconds Tlie cephahn cholesterol flocculation lest gave a 4 plus «««• 
tion Roentgenologic examination of the thoras and spot films of the gallbladder 
resulu '*'*«** Spmal fluid euminallon gave negative 

Uilhin the next twenty four (tours the patients coodiboa rapidly dcclmed. 
she went Into deep com i and her temperature rose to 105 8* F in spite of heroic 
at trea^ent she died At the time of her death the value for senun bih 
nibid was lOflmg perlOOcc direct 

In this we wore unable to obtain ptrmission for a complete necropsv 
Consent was obtained to secure only a small specimen of Lver for histologic and 
chemical examination 

HlstdoRlc Examination ‘ 
were completely destroyed ( 
had not yet collapsed Lymi 
the central veins In the spa 

mnetous emWin .ml. rainbm „( Ironkoe,,,, Wo- 

oyte, .nd ‘S* OTtanri »a™lc ,„d brem„.h Only m 

oeca..o.rf polym^mtln, ^ rSZmUe oirdi of 

coll. .1 fo «f ™ wd,!, ,„„M TOdmct 

of .W^y, f.lty claogo md «cu»n,I,b<,„ of ^ 

plain, vya. «o o^d™ of c.ll,,V.r Th‘ 
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(Case 3) — Li>er a. Cells m the center of the lobule have been de- 
\ k retnoved. A narrow zone of viable cells remains at the periphery of 
j V }°bule (hematoTybn and eosm x 85) b. The reticular framework of the 
uie remains intact (Gomorl reticulum stain x 100). 

In (he recent exhaustive studies of tlie fulminant form of epidemic 
and serurn hepatitis of Lticlke and Mallorj’ it was pointed out that 
>e hepatic lesions found in the "spontancotis" and in the "inocula* 



iitcii ji jiim-. Attctiie ii d^cci-nstoss 

Case 3 —A woman twenty eJgJit yean oJ<l registered at the Cli^ Dceember 
18 19-10 Her family and personal Wsfory was essentially *** 

prewous IiKtory of hepatitis or of any hepatitis in her community She had iccoid 
panted her husband to the Clinic anil on December 15 began to ccroip^ o 
rather se\cre pain locahred in the nglit upper rjuadrant of the aWotnen 
elated with nausea and \-omitins Tliere were no chills or feser 
most of the night but the nert morning hid nearly disappears Vomiting 
tinucd howescr Tlirce days later there was a temperature of 996* ^ 

slight jiundice anti rather marked lenjcmes* and spasm In the right * 
clominal quadrant the spleen was iialpahtc and deep breathing ®gsravalea 
pain She was admitted la the bospllat December Zl and physfwl 
showed her to weigh 103 pounds (470 hg ). the scleras and skin were i 
the icterus had first been notici^ tiirce ilays previously She was dehydrated a 
was quite clear mentally Tlie liver was palpable 1 to 2 cm below tne ^ 
margin and was soft there was considerable tenderness Tlie spleen was paipa 
about 1 cm below the left costal border Tlje remainder of the Mamination ga 
e«entiaby negative results The foltowing morning the patient was drwsy 
was able to ansvver requests to some degree The pupils were rather large 
reacted normally examination of the reflexes showed them all to be normal 

Laboratory examinations at ihts lime showed normal urine and normal 
and differential counts but blood smears showed mild general maerocyf«is wi 
some bypochromasla A routine ffoccxibtion lest for sjphilis ga'C a 
lion Tlie content of serum bdmibin was 101 mg per 100 cc direct aria 
indirect serum protein measurer! 58 gm per 100 cc and the value 
amylaw was 80^ units (Somoj^i) Tlie ewteenirabon of blood urea 


Within the next twenty four houn the patients condition rapidly declined, 
' • lOSB’F in spite of heroic 

«h the value for serum bih 

an for a complete riecropsy 
Consent was obtained to secure only a small specimen of Lver for histologic and 
chemical examination 


uviupieu oy Hepatic tens iiieie »*t ^ 
^ lymphocytes and mononuclear leuko- 

cytes and phagocytes which contained vacuoles and brownish pigment Only an 


of small bile duets , , , , 

Chemical analysis of the hver lor arsenic revealed 
i n eiie It was concluded that this concentration of 
»c<Snt for the extensive hepahe damage observed 


only 006 mg per 100 gm 
ars^c was not sufficient to 
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indirect Thymol turbidity was 6 units the cephalin cliolesterol flocculation test 
5®'* ® 3 plus reaction and the prothrombin time was 2G seconds Material ob 
taiara by duodenal drainage showed a faint trace of bile Oier a period of four 
weeks the content of serum bilirubin decreased from 10 6 to 1 S mg per 100 c c 

The patients icterus appeared about ninety days after he had re 
ceived 500 cc of pooled pHsmi Serum hepatitis is the most likel> 
diagnosis It is conceivable, however, that tins might have been a 
recurrence of the early acute infectious hepatitis w hich lie had had 
at the age of sixteen, although this 1 liter seemed most improbable 


woman thirty two years old was seen at the Chnie in 1040 A diag 
oosis of thrombocytopenic purpura was made and because of this condition Uie 

spleen _ , . _ 


well 

^ right 

Pper quadrant lasting one or two minutes About tire same time she noticed 
"’p, "“usea and anorevn clinical laundice cby colored stools and dark urine 
noi 1 ' VI showed her to be very deeply pundiced The liver was 

V but a definite fetor hepaticus was noted The remainder of the 

®^amiration was essentially negative Labontory investigations revealed 
14 7 gm of hemoglobin per 100 cc of blood and 4 800 000 
3 330 leukocytes per cubic millimeter of blood Blood smears 


reaction and thymol turbidity was 8 units By 
!i ”‘*86 120 ce of amber colored bile was obtained The paUenl made 


satisfactory recovery 


fo be a true cise of serum hepatitis in vvhicli the in 
'•uoation period vvis 'iboul lOS days 

whi^*f 6 —A man forty years old was first admitted to the Clinic in 1937 at 
Posipnn VI found to have a duodenal ulcer partial gastrectomy of the 

^ rolya type was done for subacute perforated duodenal ulcer Ills next 


'‘Uy Stcwle V 

Ult 


of pooled plasma On De- 
whole blood and started on 


nausea ^ ‘ *''^re had been gradual onset of anorexia after meal 

first time 'omiting and easy fatigability dark unne had been noted for the 
he had K-a ^i ^ *he patient had first noticed icterus Tlus was 74 days after 
*rpearan(«<. 62 days after the transfusion of wliole blood Since the 

about 1ft T^~ jaundice the yxilient had had rather marked anorexia and had lost 

phs“cS”.;‘^<<=is) 

hver Was ■ ■ ■ ^ 

margin, il 
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lion” tvpe of hqpalitis were similar in every respect Cases I 
which represent examples of homologous scrum hepatitis ana fte 
sporadic tjpe of acute infectious hepatitis respective]), lend further 
support to this impression 

In these fulminant forms of acute hepatitis, lesions other than those 
found in the liver are usually insi^ificant Crossly the hver givrt 
httle indication of the amount and extent of the hepatic damage 
Usually is of decreased consistency, moderately atrophied and the 
capsule IS finely wrinkled Tlie cut surface usually has the appearance 
of rather severe chronic passive congestion, the scwsilled n«tine„ 
pattern , 

Histologically the reason for this similant) to the appearance o 
chronic passive congestion is found to be the extensive newosis an 
disappearance of hepatic cells from the central portions of the 


Lucke and Mallory the infiammatory infiltration was most conspicu 
ous at the penphery of the lobule but m cases 1 and 2 it 'vas most 
prominent in the central portions of the damaged lobule In agreement 
with their description was the practically complete absence of 
erative hyperplasia The only intact parenchymal cells were found 
at the penphery of the lobule These cells revealed such changes as 
atrophy fatty change and the accumulition of pigment The oile 
canaliculi associated with these cells were usually occluded by bile 
thrombi Slight proliferation of the small bile ducts was apparent in 
case 3 The destructive process in this acute form of the disease 
apparently involves all pirts of the liver uniformly 

Case 4 —A male farmer thirty four years oIJ was first seen at the Climc 
^ovember 6 19^6 when h® was brought u for emergency treatment because or 
’ V » 1 after adm,ssion he received 

rt>m the hospital a month bter 
He felt well anti returned to 


trools became acholic and the urwc «laA and pnintus became increasingly intense 
On examinatioti he was fauridiewl and had the exconatioru of the slcin so 
-.^moionly seen m pnmtus The bw was lusj palpable and the spleen coold not 
Fetor hepaticus was ralw Laboratory examinations showed 

tttme 15 2 gm ® hlood and 8 000 leukocyte* 

per cubic millifl'c‘" o' “ 
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respectively, 177 and 59 mg per 100 c c of plasma on admission tlie value for 
serum bilirubin was 8 5 mg per 100 cc direct and 1 6 indirect The concentra- 
boa of seium protein was 6 6 gm per 100 c e with an albumin globulin labo of 
1 1 Additional laboratory findings are indicated in table 1 

The pabent contmued to improve while in the hospital his anorexia disap 
peared and he gained weight 

This undoubtedly was a case of serum hepatitis following trans- 
fusion of whole blood The icterus de\ eloped about eighty five days 
after ndministration of blood and the patient showed the usual, rather 
di:Scult course of this disease in the aged person The diflScuIty in 
diagnosis here lies in the fact that the man wns in the cancer age 
group and tliat senim hepatitis is \ery uncommon after blood trans 
fusion 


Case 8 —A woman fifty two years old had always been in fairly good health 
She gave no previous history of laundice On April 26 1946 she had undergone 
hysterectomy because of marked menonliagia and at tlut bme received hvo 
transfusions of whole blood one of these transfusions ws from a young army 
sergeant who had had hepatitis two years previously while staboned in the south 
western part of the United Slates ITie patent made a satisfactory recovery from 
her operabon On September 1 she first noted onset of painless jaundice and pas 
sage of dark uruie accompanied by nausea considerable malaise and headache 
She did not go to bed but was up and about gradual Improvement was noted 
but on September 20 she had a recurrence of marked nausea jaundice became 
more intense the unne was dark and the patient felt extremely uncomforUble 
There was some discomfort in the right upper abdominal rjuadrant 

On admission to the Clinic September 27 1946 laboratory examinabons re 
veiled normal unne 14 8 gm of hemoglobin per 100 c c. of blood and 5 070 000 
erythrocytes and 5 600 leukocytes per cubic millimeter of blood A routine floe 
culabi ' ' • — - iV ^ ^ nega 

live r >er 100 

cc a as 317 


mg a 
Icin < 



bed Was advised 

Tins pitieiit vv-is extumeb ill and presented i hepatitis which 
occurred 127 chxs after two trinsfusioiis of whole blood It seems 
tint scnim \soaV\ be the most liVeh diagnosis Here acam 

one IS confronlid with the possihiliU tliat the jaundice was nrodifer^ 
b\ a mahCRanl lesion * ^ 

C-.c 9 - A thtrt>-one j-rars old had had a hbtorv of Mt ^.i .. 

1943 ami in I>me 19t0 l>e had ^eritone fKrhrectfmiv cm die Wt. 
entinued to 15 he vw pven a tranvfusimi of wfclebln^^ 

vavise of anemia The draining sinus had contumed ^ 
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pruritus The remainder of the {ibysical erammation gave essentially ne^bve 
results Laboratory invest gations revealed normal unne gm. of hemoglobio 
per JOO &c of blood and 4 090 000 erythrocytes and 5 600 leukocytes per «h e 
miUmieter of blood The differential count was normal and routine 
tests for sypl^lh^ gave negative results Hoentgenograms of the thorax and sj^ 
Elms of the gallbladder region revealed do evidence of disease The serum M 
rubin concentration on March 15 was 11 mg per JOO cc. direct and 19 
The cephalin-cholesterol flocculation lest gave a 4 plus reaction on March 19 
The prothrombin clotting time on admission waJ 21 seconds and Eve days later 
It was I8 seconds . 

Over a period of three wcelcs the serum bilirubin content decreased from ii 
to 2 4 mg per 100 c e and the thymol turbid ty remained between 6 and 8 
Thu patient also was able to eat approximately 4 000 calones a day and showed 
gradual improvement. 

Here again is a tnan past forty years of age with painless jaundice 
in whom one must suspect tlie possibility of malignancy Howe'er lo 
this case the diagnosis seems rather obvious in view of the previous 
history of the administration of blood plasma ind the spontaneous 
chnical recovery 


raOLE 1 
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Case 7 —A man sixty one years old bad undergone gastro-cnterostomy m 
1923 at the Cbnic for an intractable duodenal ulcer in 1924 cholecystectomy had 
been performed because of^vagoe indgcsliou but no stones were found On 
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npostii <. 1*. TU„ L » V _ » » ^35 JJ g gjj, pgp JQQ c C of blood, the 

256,000 per cubic millimeter of blood 
er 100 c c , for cholesterol 155, and for 
ciieu -IJ senim mimibiii giving the direct reaction measured 17 4 
per 100 cc and that gning m mduect reaction 27 The concentration of 
serum protein was 7 6 gm per 100 cc svitb an albumin globulm ratio of 1 19 1 
Thymol turbidity was 5 units, the sedimentation rate was 58 mm in one liour 
(\Vestergren), and the content of serum amylase was less than 50 units The 
prothrombin clottmg time was 27 seconds Roentgenologic examination of the 
gallbladder region disclosed two rounded areas of increased density at the right 


scapular region There was tenderness over the epigastrium and over the tight 
upper quadrant of the abdomen, but no rigidity was present On examination one 
got the impression of fullness in the right upper part of the abdomen A hypo- 
dermic injection of morphine was tequued for lebef of pain The following morning 
some tenderness in the right upper abdominal quadrant remained but because of 
the bgh content of bihrubm m the serum and the marked evidence of hepatic 
damage it was decided to postpone surgical intervention as long os possible Four 
days later another similar attack occurr^ On March 19, two days prior to opera- 
tion, the value for serum bilirubin dropped to 9 mg per 199 cc and that for 
cholesterol esters increased to 79 mg per 100 cc 

> . . 4 . . .. I -1 


for several weeks Examination of the remainder of the abdominal structures 
revealed normal conditions except that just beyond tlie pylonc ring on the anterior 
superior wall of the duodenum there was a large, acute ulcer with a crater 1 cm 
m diameter Tissue from the hver removed for biopsy was reported as showing 
obliterative cholangitis Convalescence from the operation was satisfactory 

In tJiis case diagnosis was a difficult problem The icterus appeared 
160 days after administration of phsma and serum liepatitis seemed 
a likely diagnosis It still docs seem the probable diagnosis in view 
of the report on biopsy of the hvet even though a diseased gallbladder 
containing stones was encountered It is realized that an incubation 
period of 160 days is rather a stretch of the upper limJt of normal but 
It seems within the range of possibility 


Case 12 -a woman aged Unrty-mne years was admitted to the Chnic Fc}*. 

tuary 4, 1947 The family history was negaUve She always had emov^d 

health until the fall of 1913 when »bc lad had six rather severe attacks 
pxstnc pain with radiation around bodi costal marpns to the back and w il^*' 
duration of ten to tiurly minutes T1 k« required no opiates for relief SJu. “ 
treated for hyperthyroidism limuve of a basal n.etahohc rate of ci*’ 

rccomrf (torn T-'ls =■»! |» furtitt ireublc mi.l illin 

when she beJMn_*" complain of low back pain which was worse ir^trn 
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On admission lo the Clinic Auput 19, 19J8, the patient presented a urologie 
problem clctaib of which are rot essential lo ihw history On October 5 he begw 
to notice dark unne and light stools, began lo have pain in the nght nPP" 
dominal quadrant and live cla>5 bter first noted Jaundice At that time the he^ 
globin content was 14 gm per 100 cc, the erythrocytes numbered 4 740 0<M 
and the leukocytes 9 000 per cubic mdliinetcr of blood Pyuru was graded o 
Roentgenologic erarmnation of U»e thorax and a flocculation test for syphuu gave 
negative results Tie value for direct reacting bihrublnjn the serum was 


edge of the hver was palpable and very tender Jaundice cleared rather npitJiy 
but the patient complained of considerable nausea He remained in the hospit^ 
until November 18 for treatment of the unnary infection. 

Tins >oung man cthibifctl painless jaundice eight) seven da)S after 
recemng a transfusion of vvliole blood Tlic condition was of rather 
mild nature but undoubtedly represented an instance of serum 
hepatitis 

Casb 10— a woman twenty nme years old on 'larch 8 l048, after a nonnal 
pregnancy, had prolapse of the cord rupture of the uterus and emergency 
ectomy At that lime 3 000 e e of whole blood was administered together with 


ierum bilirubin content was 18 mg per 100 cc direct rhe liver was enhr^ 
extended about 4 cm below the costal border and was slightly fender “^e 
cephaLfl,chaIesterol flocculatiorv lest gave a 4 plus reaction and the prothrombin 
time was 22 second* On \fay 9 (he serum bibnibm content was 2 7 mg per 100 
cc direct On September 12 the patient had no direct reacting biLrubia m the 
serum Recovery was satisfactory 

In this case cf hepatitis the onset occurred thirty five days after 
administration of a very large quantity of blood and 500 cc of pooled 
plasma It would be difficult to say whether or not this was a case of 
real serum hepatitis or one of sporadic infectious hepatitis Certainly 
the incubation pcnod seems rather short for serum hepatitis 

Case H —A woman forty fwr years Old had always been in good health 
Seotember 8, 1946 she had had a malignant tumor the mwet nature of which ir 
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On uubal exammation the patient was found to be brightly ictenc, the liver 
n-as enlarged and tender and the tip of the spleen was palpable The remamdei 
f ' ' » - (jve results The unne was nor 

cc of blood, the erythrocytes 
cubic milhmeter of blood The 
obglc test for syphilis gave a 
negative reaction The value for serum protein was 7 4 gm. per 100 c e with an 
albumin globulin ratio of 1 4 1 The content of urobilinogen in a twenty four 
hour stool specimen was 42 Ehrlich umis Roentgenologic examinatioii of the 
thorax stomach and duodenum gave tiegabve results Other pertinent laboratory 
data are shown In table 2 


This patient had no history of having taken anj-thing parenterally 
but we later discovered that there had been an epidemic of some 
hventy five cases of infectious hepatibs in the place in which he lived 
so that this no doubt repiesented a case of infecbous hepabtis in the 
older age group The rather long period of malaise, the discomfort in 
the right upp ‘ <■ i .i 

tus made on< ‘ ‘ 

nancy or of ! ' 

results of constant obsen ation, the rapid fall id the concentrahon of 
serum Mirubm and the improvement in cholesterol ester concentn 
tion all pointed to an mtrahepatic type of jaundice 


Sinl'URY 

It IS well to remember tint any hepatitis which occurs from sixty 
to 150 days after the administration of blood or plasma or after other 
parenteral therapy should be considered as serum hepatitis until 
proi ed othennse There apparently is no decrease in suscepUbilit) to 
the disease with advancing age and it must be treated as a disease 
which causes appreciable mortality 
The onset and course of scrum or infectious hepatibs may at times 
closcl) simulate those of stricture of the common duct, ampullary can- 
cer or a malignant lesion of the head of the pancreas and maj offer 
difficult problems in diagnosis 
These f • - -• j — »- , - .i . ,i 

or blood ■ • ■ ... 

of pooled * ■ ■ 

dcaclopcc ■ ■ ’ > 

tains 

itr-tTRExcT*; 


1 BatVrr M H Carps R. B and ADen. F R Acute tnfectiou* t 

ibe MMilcmnear, theater, iDcJoding meute bepaUH. 

J \\I \ ;?S 997-1003 (Aug 4 ) lW5 «alhout Jaundice 

2. Smnge tranunitled hepatitis J-A.Mjt (Sept •*’) 

3 rta’ail) C M, VLKilta, F O F Ol«n,u™ 
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when she bcsjn to have pruntus tlie amu and Lack, she felt weak, ccmplauied 
of anorexia and later suffered fnnn nausea and xonutiog January J8 1M7 
icterus Was noted for tiie first tune, tins progressed for two or three weeks and then 
decreased 

On admission to die hospital Fcbruaiy 4, 1947, the pabeots scleras were 
ictcnc, the Lver was just palpable and the spleen was not felt The systche Wood 
pressure was 136 mm of mercury and llie diMtoLc 82 Laboratory tests revealed 
normal unoc 15 4 gm of hemoglobiri per 100 c c of blood and 4.500 000 *iythn> 
cytes and 5^100 leukocytes per cubic niilluneter of blood The serum bOinibin 
measured 4 8 mg per 100 cc. direct and 07 indirect, serum protein measured 
Lj^ j”* albumin globubn rabo was 1 65 1 The value for 

blood urea wras 18 mg per 100 ce of blood for chlorides 633 mg per lOO ce- 
of plasma, for cholesterol 153 and for cholesterol esters 67 The cephalm-cboles 
terol Adulation lest gave a 4 plus reaction, thymol turbidity was 10 units wm 
thymol floeculabon reaction 5 plus There were 42 mg of urobihoogen m the 
stool and 12 mg in the unne in twenty four hour specimens. The prothrombui 
tune was 20 seconds and the basal metabolic rate was +2. noenfgenologic es 
amiwbon of the thorax revealed normal findings A routine floccubbon lest fo» 
syphilis gave negabve results 

During ilie patient s stay in the hospital her pruritus disappeared she began 
^ eat well and fell much better Within two weeks the content of serum bihnibio 
had dropped to 1 mg per 100 cc direct and 0 1 mg indirect. 

With this type of history one would suspect that the most Iikelv 
thagnosu would be stneturo of the common duct mlh some early 
chroaic hepatitis and jaundice but in tiew of the fact that the patient 
had received 500 c c of pooled plasma three months previously one 
had to consider the possibility of homologous serum hepatitis Or 
course it is possible that she may also have had a stricture but surgical 
intervention at this time wis deferred 


Cask 13 -A sawmill ov^er forty five years old always had been In good health 
but arou^ Cl^toas in 11)46 he t^gan to notice anorexia About two weekr bter 
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ACUTE OBSTRUCrn’E CHOLECYSTITIS WITHOUT 
CIIOLELITIIIASIS 


pAUI. Kierxan 

The subject, acute cholecystitis, has recently received a great deal 
of attention The term "acute obstructive cholecjsbtis" is probably 
more descriptive of the condition and tlie obstructive component in 
die great majority of cases is found to be a stone This is usually im 
pacted in the entrance of the cysbc duct and if not passed leads to 
Qulenhon of the gallbladder, chemical cholecysbbs because of the 
contained bile, ischemn. gangrene, necrosis and perforabon of the 
"all of the gallbladder This may lead to a localized abscess or, if 
It IS a free perforation, ^ 
of course, may be reli< 
or by formation of a fi« 

**^*^411 which the stone may be extruded 

AU of the cases in which acute obstruchxe cholecysblis was encoun 
tered at the Mayo Clinic from January 1, 19-42, to December 31, 1948 
wclusive, were reviewed One hundred and two cases were found * 
tn eighty-s^en of these cases the condition was treated surgically and 
in fifteen, for various reasons, operation was not performed In the 
^ter group three patents died and the gallbladder was studied 
therefore, of the original group (102) the pathologic process was 
hown in ninety cases In this group stones were found to be present 
in the gallbladder or cystic duct in 955 per cent of the nmety cases 
nterest was Uierefore centered on the four cases of “acute obstructs e 
olecyshbs" wathout stones m the gallbladder or cysbc duct 
hi knoxvn pathogenesis of the condiUon when tlie gall 

3 der IS obstructed by stones, il x^as thought worth while to study 
ese cases without obsbuction by cliolecystic calculus in an effort to 
^xp am the nature of the obstructive element The cases will therefore 
he discussed m detail 


REPORT OF CASES 

j patient, a white woman, aged sixty six }ean, registered at llie 

adnutted directly to the hospital on October 5, 19-13, witli the 
p, abdominal pain o! five wcehs" doration 

ibe nshi" before, in 1932, she first had noted periodic attacks of pmn lo 


entire senes will be presented in a subsequent p 
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ACUTE OnSTRUCrnE CHOLECYSTITIS WITHOUT 
CHOLELITHIASIS 


Paul Kiernas 

Ti[e subject, acute cholccjstitis, Im recently received a great deal 
of attention The term 'acute obstructive cholecjstitis” is probably 
more descriptive of the condition and the obstructive component in 
the great majonty of cases is found to be a stone This is usually im 
parted m the entrance of the cystic duct and if not passed leads to 
distenbon of tlie gallbladder, chemical cholecystitis because of the 
contained bile, ischemia gangrene necrosis and perforation of the 
Wall of the gallbladder This may lead to a localized abscess or, if 
it IS a free perforation, to bile peritonitis and dcatli The obstruction 
of wurse, may be relieved by passage of the stone through the duct 
or by formation of a fistula between the gallbladder and the intestinal 
^ough which the stone may be extruded 
All of the cases m which acute obstructive cholecystitis was encoun 
lered at the Mayo Clinic from January 1, 1942 to December 31, 1946 
“elusive, were reviewed One hundred and two cases were found * 
n eighty seven of these cases the condition was treated surgically and 
m fifteen, for various reasons operation was not performed In the 
Wler group three patients died and the gallbladder was studied 
inerefore, of the original group (102) the pathologic process was 
uovTO in ninety cases In this group stones were found to be present 
la the gallbladder or cystic duct in 955 per cent of the ninety cases 
aterest was tlierefore centered on the four cases of ‘ acute obstructive 
cholecyshbs" without stones in the gallbladder or cystic duct 
, ,^®^use of the known pathogenesis of the condition when tlie gall 
adder is obstructed by stones, it was thought worth while to study 
ese cases without obstruction by cholecystic calculus in an effort to 
esp am the nature of the obstructive element The cases will therefore 
ue discussed m detail 


REPORT OF CASES 

r>i J —The pahenl a while woman aged suty sue years registered at the 
admitted directly to lie hospital on October 5 1943 wth the 
amt of abdominal pain of five weeVs duration 
the years before in 1932 she first had noted periodic attacks of pain in 

fgy ^ ^ upper quadrant of the abdomen followed by soreness ” She stated that 
been had been performed and at that lime she had 

diabetes mellitus Two weeks after operation she again com 
ouirH V pam accompanied by chills and fever These attacks 

^ y subsided and she was well until five weeks before admission to the Clinic 
The entire series will be presented in a subsequent paper 
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tTM^erostomy wtu camej out and a remo>ed for biopsy This 

pnwed to be adenocarcmoma, grade 2 (Broder'i method) Tlie postoperative 
^'alescenee was uncwntful and the patient was dismissed from the Clinic on 
^^entieth poslaperati\e dav Word was receiscd of her death November 17, 

Case 2— The patient, u white injit, aged slxiy-eight years, registered at the 
iimc and was admitted for emergei>cy treatment directly to the hospital on 
complaint of abdominal pain of tliree da>$’ duration The 
past ^tory was negaliie escept for some qo^titative indigestion of three months 
urahon The present attach of pain in the right upper quadrant of the abdomen 
tuddra in onset, cohehj and was referred Into the back and right shoulder 
wlicfcy pain persisted ctcept witen relieved by morphine 
1 eraminalion gasc negative results escept for abdominal tenderness 

muscle spasm in the right upper quadrant Urinalysis gave negative 
f concentration of hemoglobin was 15 4 gm per 100 cc of blood 

rat numbered 10 900 per cubic millimeter of btoMl The sedimentation 

®.'\'®*^®'’8ren) was 33 mm per hour Serum amylase was less than 50 units 
, nf acute obstructive cholecystitis was made and exploration was 

orm^ wjjh negative results except for the gallbladder, which was found to 
inarkedly^cdematous and acutely in^med It was removed The pathologic 
f gangrenous cholecystitis with pencholecystilw ” No stones 
iK> - ** gallbladder or ducts The convalescence was uneventful and 

patient was dismissed on the thirteenth postoperative day 

white mar, aged fifty«one years, registered at the Clinic July 23, 
A., admitted directly to the hospital for emergency treatment with 

the 1 ^Wominal pain of seven houn duration In the past two years 

“Pcncnccd three attacks of cobeky pain in the right upper 
of the abdomen which had subsided spontaneously without his con* 
severe * Pbysiaan The day he was admitted he was seized with sudden 
rant 'uj * upper quadrant with evtcosion mto the left upper quad 

fnltnu^ « abdomen This pain persisted and was unrelieved by vomiting, which 
■ouowed the ingestion of soda 

Rnj cxaminabon revealed a very obese man in acute distress The positive 

nnaings were rUn -u ^ ti , , _ o . » . .v„ 

enhie 
right 
upper 
tratioi 
11 001 
18 m. 

that c 

p!a*n*of'^h* pancreatibs and diabetes melhtus was made A conservabve 

eatmenl was followed Daily estimations of the serum amylase and 
'UKocyte count were made and found to be as follows 

Senim amylase Leukocyte count 
July 24, 1946 2 000 units 7,200 

July 25. 1946 400 uniU 7.000 

July 26, 1946 100 units 6.700 

Improvement was also noted until on July 25, two days after admis 
tion of espenenced a chill and a temperature of 103* F and exaeerba 

« abdominal pain At this tune he abo complained of severe pain in 
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when cIuIIj, fever and attacka of colidij' pain in ihe nghl upper quadrant nteod 
log Into the back recurred. Three weela later, for the fint tune, jauncjce wm 
noted This had been progressive and had been accompanied by jmmtus, tight 
stools and dark unne During thU time there had been a loss o' 18 pounds 

Physical examination revealed an obese, icteric woman in acute distress The 
positive findings were otherwise limited to the abdomen A well-healed old i^p«s 
nght rectus incision was noted Thiere was marked tenderness over the 
abdomen but particularly *’*' -i-*-* — - - a- -» » - _ ~ j * 

be a distended gallbladder 

(on the basis of 1 to 4, in • • 

tralwn of sugar) Leukoc • 
the concentration of hemog 
was 216 mg. per 100 cc 

direct, the sedimenutjon rate (Weslergreo) was 116 mm per hour, the 
thrombin time was 23 second, the average normal being 18 seconds (Quick) A 
roentgenogram of the thorax and a simple roentgenogram of the abdomen w«i« 
reported as normal 

The diagnosis was obstmctite jaundice, stime m the commoD duct m card' 
noma of the head of the pancreas After prepaxalioo, which consisted of coatrol 
of the diabetes and administration of vi* - • *' ' , • " * " 

was performed through a setondaty n 

Found to be acutely Infiamed and disU ■ 

forated particularly into the abdomlnvl • ->-> - > - v‘ 

bladder had also p 
completely penetre 
cm ) in diameter a 

several specimens • 


i^uiLibi n*> uut^uku uuiiUbii iiie common duct into the duodenum and uppe"^ 
part of the (eiunum and brought out through the mnwon 

The paoenfs convalescence was uneventful and the jaundice completely suV 
sided _A cbol^o^ogram^todicated fome dilatabon of the common duct The 
bon of the lower part of the 
^ vas then dismissed to return m 

1944, she reregistered at the 
and the physical examination 
the untie to be norrtial. The 
W CO ol blood Erythrocytes 
•bic niillijnetcr of blood The 
. r hour Serum bilirubin was 


At this time the pitieut 
iMommal pain She had 
cleared up spontaneously 
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tr(«rterost^y ws earned out and a lymph node was removed for biopsy. This 
^ed to be adenocananoma, pade 2 (Sroder’s method) The postoperative 
^valeseence was uneventful and the paUent was dismissed from the Clinic on 
ibe twentieth postoperative day Word was receive! of her death November 17. 


f . j l^tient, a white man, aged sixty-eight years, registered at the 
Inn.*! admitted for emergency treatment directly to the hospital on 

Ltik'. complaint of abdominal pain of three days' duration The 

negative except for some qualitabve indigestion of three months' 
u-2. n.aa attach of pain in the right upper quadrant of the abdomen 

TKi. ~.i “"seii colichy and was refened Into the back and right shoulder 
Ph\ I persisted except when relieved by morphine 
and gave negative results except for abdominal tenderness 

resitli. -n. spasm In the right upper quadrant Unnalyiis gave negative 

® of hemoglobin was 15 4 gm per 100 ec of blood 

nfp numbered 10,900 per cubic millimeter of blood The sedimentation 
A Serum amylase was less than 50 urats 

DerfnrT».J”*lt obstructive cholecystitis was made and explorabon was 

be except for the gaUbbdder, which was found to 

report wa ®nd acutely inflamed It was removed The pathologic 

V.M 1 gangrenous cholecystitu with pencholecystibs " No stones 
the ” j E=^**l>*adder or ducts The convalescence was uneventful and 

patient was dismissed on the thirteenth postoperabve day 

194?*an(?Z^ wan, aged fifty-one years, registered at the Clinic July 23. 
the comnU admitted directly to the hospital for emergency treatment with 
the nahtfn* V j ““"^winal pain of seven hours' durabon In the past two years 
quadrant nf 4k three attacks of cobeky pain in the right upper 

sulhna . abdomen which had subsided spontaneously without his con 

severe T!9!rP°^4'k^^ admitted he was seired with sudden 

Wat of tb* 'kJ * upper quadrant with extension into the left upper quad 
foUntt-»/i 4i. ® Thu pain penisted and was unreLeved by vomiting, which 
Ph 1 of soda 

obese man in acute ^distress The positiw 

fntire ng} 
oght side 
upper qua 
tfation of 

miUimeter of blood The sedimentabon rate (Westergren) was 
that of "ous. me concentration of urea was 32 mg per 100 c c of blood, 

A diacnooe^ r** cc of blood, serum amylase was 4,000 units 

plan of fr pancreablis and diabetes mellitus was made A conservabve 

leukoovtA followed Daily esbmabons of the serum amylase and 

unt were made and found to be as follows 


July 24. 1946 

July 25. 1946 

July 26, 1946 


Serum amylase 
2,000 units 
400 units 
100 uzuts 


Leukocyte count 
7,200 
7,000 
6.700 


S‘on, the mi PW''®ment was aho noted until on July 25, two days after admis- 
•ion of oU e*penenced a chill and a temperature of 103* F and exacerba 
odominal pain At this bme he abo complained of severe pain m 
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ihe back and a dc^nite n»a$s wa* palpable In the light upper quadraat 
abdomen Thii waj thought to be a distended gallbladder There was generaliZM 
abdominal rigidity Because of the possibility of acute obstructne chokxysbW 
esplnration was performed Tins revealed an acutely obstructed gallbladaer s*itD 
gangrenous cholecystitis but wthout stones Tbe Lver, stornach, duodenmn, pan 
creas and spleen were negatise to palpation The common duet was nonnal id 
sire and seemed to contain no stones Tbe gallbladder was removed and a out™* 
taken was reported as Aerobacter aerogenes On the twelfth poiloperatne day 
wound separated and was secondarily closed w^th througb-and through sutures 
Tlie patient was dismissed from the liospital one month after operation 

Case 4— Tlie patient, o white man, aged twenty severs years, frtim 
America, repslercd at the CJinjc and was admitted directly to the hospital warn 
the complaint of abdominal paJn and {aundice of four days duration. He itaf 
that he had been in good health until June. 1915, when, four to five days after 
the repair of a right inguinal hernia, be bad erpenene^ an attack of sudden 
severe pain in the epigastnurn and back This had been rebeved by morphine 
and until May, 1916, he had had no further trouble At this time, while 
lunch, he was again seized with severe pain m the epigaitnum. This lasted tor 
five days and vvas accompanied by vomiting, fever, abdominal distention and 
•light jaundice One month bfer roentg • ' * •'’»»-»- r‘— - sed 

colon were reported as normal On Jur ■ 

formed This was followed by a rather 

espenenced two attacks of abdominal , ’ 

Four days before registration at the aiolc, following the dnoking of whisky, he 
vomited After this he had sudden severe ^igastnc pain with extension into the 
back, which lasted for three to four hotiss and was followed by residual soreness, 
dark unne and tight stools 

On physical examination the patient was found to be a well-developed and 
well nourished, jaundiced person in no acute distress On abdomioal examination 

' • • • , • . floe- 

• • ’ • . I mg , 

• . ifialin 

cholesterol flocculation tests, grade 4. sedimentation rate of the blood (W'ester- 
gren) 22 mm per hour, prothrombin tune (Quick) 18 seconds Stools were 
negative for parasites and ewa The gastnc contents show^ a total acidity of 


bladder was found to be acutely infiamt 
common bile duct was di1a*"d •>.»»» s™ 
tail of the pancreas there 
head of the pancreas was 
cm in diameter was remc _ 


d the 
me 1 
icted 
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After division of the bandi ilco ileostomy (side to side) mis done with a Witzel 
type of enterostomy proximal to the anastomosis The convalescence was then 
uneientful and tlie patient ivas dismissed on the thirteenth postoperative day 

COMMENT 

Acute cholecj’sbtjs is, as has been well demonstrated by Womack, 
an obstructive phenomenon Usually the cause is found to be an jm 
pacted stone at the entrance of, or in, the cystic duct A study of the 
102 cases seen at the Mayo Chnic from January, 1942, to December, 
1946, inclusive, revealed that m only four cases was the obstructive 
component not due to this Cases 1 and 4 illustrate the fact that ob- 
strucUoQ of the common duct at the ampulla may be responsible for 
an obstructive inflammatory phenomenon m the gallbladder In case 
I this was due to a carcinoma of the head of the pancreas and in ca'e 
4 to a stone impacted in the ampulla of Yater In case 2 the only e\ 
planation of the obstruction seemed to be that inflammation involved 
the entrance of the cystic duct The origin of this is obscure but in 
the absence of stones and without any dilatation of the common bile 
duct this must be the case Case 3 is also one in which the obstruction 
was proved to result from inflammation This was secondary to, or 
concomitant with pancreatitis but was not due to occlusion of the 
common duct at the ampulla as is sometimes the case It is my opinion 
that the acute pancreatitis was secondary to the known chronic chole 
cystic disease but tint the acute obstructive gangrenous process in the 
gallbladder was due to an inflammatory occlusion of the cystic duct 
which accompanied or followed the acute pancreatitis 

SUItnURY 

Acute obstructive cholecystitis is by name obstructive iti character 
and in the great majority of cases is due to a stone being impacted 
at the entrance of the gallbladder The process, however, may take 
place in the absence of cholelithiasis as is demonstrated by the four 
cases here presented 



TRAJVSURETHIiAL RESECnON IN THE TREATMENT OF 
VESICAL DASFUNCriON SECONDARA’ TO LNFLAIDIA- 
TORY, DEGENERATIVE AND TRAU5UTIC LESIONS 
OF THE SPINAL CORD 

John L Emmett and J E Bisquertt 

During the past fe\v years much progress has been made in the 
Lare and treatment of neurogenic vesical dysfunction caused^by trau^ 


bladder to empty its contents completely 


NEunornYsiOLocY 

Before beginning the study of neurogenic vesical dysfuncbon, it is 
Well to know as much as possible about normal vesical function Un 
fortunately, our knowledge of normal mictuntion is incomplete and 
to some extent, theoretical It is also rather ironical to note that most 
of the progress made in recent years in the study of the mechanics 
of normal micturition has been the result of study and treatment of 
neurogenic vesical dysfunction rather than the result of research on 


It the sympathebo nerve sup 
the hypogastric or presacral 
’ nth and twelfth thoracic and 

first lumbar segments) has very little to do with the control of mictun 
tion This nerve, bowe\er, contains sensory fibers which carry the 
sensations of pain and temperature and also exercise some control on 
the blood vessels m the wall of the bladder 


The important nerve supply of the bladder comes from the para 
sympathetic system by way of the pelvic nerves or nervi engenfes 
which ongmate from the second, third and fourth sacral segments 
These nerves carry both sensory and motor fibers which supply the 
bladder and play the leading role m the mechanics of mictuntion 
There is a third set of nerves that apparently are involved in the 
act of mictuntion These fib^ are somatic and also originate from 
the second, third and fourth sacra) segments They pass via the 
nudendal nerve and supply the ^pressor urethrae muscle (external 
urethral sphincter) This musde is regarded as a semivoluntary 


muscle 
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MECHANICS OF NORMAL SlICTURITION 
Mictiirilion maj be regarded as the normal reflex response of the 
muscle fibers of the bladder to stretch * The sensory and motor fibers 
of tile simple spinal reflex pass throiigli the pelvic nerves The reflex 
center is in the sacral portion of the spinal cord Tins simple reflex arc 
for micturition is under the control of higher centers which constitute 
a suprasegmental conditioning reflex As the bladder becomes dis- 
tended with urine, the muscle fibers of the bladder are stretched, the 
natural response of which is reflex contraction The contraction of the 
bladder is prevented by inhibitory impulses from the higher centers 
which act on the spinal reflex arc for micturition These impulses are 
incited at a subconscious level by sensory stimuli which pass from the 
bladder up the sensory tracts of the spina! cord When vesical disten- 
tion reaches a certain degree, sensory stimuli are sufficient to reach 
the level of consciousness and are recognized as the “desire to void ” 
This causes more inhibitory impulses to be sent down to the reflex 
center until the individual is ready to micturate, at which time he 
‘inhibits’ the inhibitory impulses and allows the reflex vesical con- 
traction to occur If he docs not wish to micturate and if vesical dis- 
tention and the desire to micturate are great he may voluntarily con- 
tract the external urethral sphincter It is thought tint this action may 
set up a secondarj reflex which causes the bladder to relax Munro” 
summed up the present theory of micturition in a concise manner 
when he stated that it is a process of inhibition rather than one of 
facilitation ’ 

RESULTS OF ANIMAL EXPERIMENTATION 
The medical literature abounds with articles concerning vesical 
dysfunction following experimental lesions of the spinal cord Much 
of the work is contradictory and i$ difficult to evaluate In general, 
however, it seems to have been satisfactorily shown’* that two 
main types of vesical dysfunction ate produced One type results from 
completely severing the bladder from control of the central nervous 
system Tins may be accomplished by (1) section of both pelvic 
nerves (nervi erigentes), (2) section of the anterior roots of both 
pelvic nerves (3) destruction of the cauda equina, and (4) destruc- 
tion of the conus incdullaris (wluch contains the sacral segments of 
the spinal cord ) In effect ^ this completelj eliminates the spinal reflex 

atony has passed, 

nonautomatic” bladder It 
. ' decreased capacity (8) 

"continence, (5) frenuent 

inellicitni iiitbui a 


ill some cases. 
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The second tjpL rcsiiIU from lesions of the cord abo\e the sacral 
sepments Tlioortticilly Uiercfore this should leave the simple spinal 
refkx nrc for micturition inlnct Tlie tv^ie of bladder which results 
IS called an “automatic bladder” It is charactenzed by (1) increased 
tone (2) dccrciscd capacity (3) active incontinence” (4) the 
presence of reflex vcsical contractions and (5) the presence of residual 
urine The reflex contractions consist of more or less elBcient con 
fractions of the bladder v\ hich occur at more or less regular intervals 
In (he more tlficicnt type the interval between micturitions mavhe 
an hour or more m which case a substantul amount of urine is evacu 
ated at each miclurilion 

CIIMCAt ASrrCTS OF lESIONS OF THE SPINAL CORD 

It IS d fficult and almost impossible to compare or correlate expen 
mental lesions with lesions encountered cbnicall} Evpenmental lesions 
and clean cut and the exact condition of the cord above 
lesion IS htiown In clinical practice the opposite is 
l*’vion may he complete or incomplete It may involve one 
tiefinitc portion of the cord or a large segment of it Although one 
usually can determine (he upper level of the lesion it is almost im 
posiibie to determine the condition of the cord below the lesion These 
factors hold true whether the origin of the lesion is traumatic inflam 
matory congenital neoplastic or degenerative m character For ease 
of presentation and description (he remaining consideration wiH be 
/ 'Lf® though the lesions were traumatic unless otherwise ijidi 
factors^vo?^ed ^ '* ^vsentially the same regardless of the etiologic 

TOPOCRAPinc A>ATOvrY OF HIE LUVIBOSACRAL SECSfENT 
OF TIIE SPINAL CORD 

"° j appreciated that all of die lumbar and sacral 


or aeuuei is ,i eas ,, ea„ pe jeen how one fes.on can affect a coP 

srderaWe portion of the lombwaeral «,rd Also .t ,s apparent how 

dtfflcu t tt mtgl t he to dee.de from the neurolos.o eram, natron of a 
patient wnth a te.on m <fr» area svhelher the damape has tneluded 
the spinal reflex arc for mictuntion or has left it intact 

CEhTItAL THE SPINAh CO«D OF 

Alliough unlrl recent jears hide ha« been aceompbshed rn the 
ucatoent of nentogemc vesreaf djrfonctron many aecorate and com 
petent observations concerning this subject have been made over a 
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period of many years Many statements of authors such as Head and 
his associates, and Denny-Brown and Robertson’ are still regarded 
as accurate A few of these statements may be of interest Tliese early 
workers observed tlie “shock phase” of vesical atony which appears 
immediately after injury of the cord and they noted that it persisted 



for several weeks or months liefore the chronic stage of vesical clvc 
(unefon nppeircd The) accurately described this condition as one' 
in which tlie vesical musculature is flaccid and allows the . 

distend and o^ erflow Regarding the chronic stage of Luro.Iil 
cal (Hsfunclion, the> observed that « was extremelv 
,„po,r,ble. to coirch.e the t,pe of rencal drsSht"Slel)°e! 
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jons L. r\iM»TT, j r, bkqueittt 

and fjjic of the legion of the cord They «cre aware of the fact that 
it was diffictilf in mmy ciseS to distinguish an automatic bladder 
from a noniutomafic or aiitonomoiu bladder owing to the fact that 
the degrees of aiilnmaticity could %ary so that the most inefHcieat 
types were di/liciilt to distingiiisli from the autonomous bladder They 
also Intw that almost all cord bladders in the chronic stage earned 
substantial amounts of residual urine, svhich they nglitly regarded as 
the causative factor in the lethal urinary infections which are respon 
sible for most of the deaths in cases of transverse lesions of the spinal 
cord Head cspcciall}, demonstrated that in the chronic stage the 
bladder is usually hypertonic and frabeculatcd and that it is able by 
itself or with the assistance of the patient (straining with abdominal 
muscles or manual compression over the lower abdomen) to empty 
completely if n catheter is in place to overcome the resistance of the 
vesica! neck and external iirclliral sphincter These workers also ob 
served that in cases in which the lesions are at a sufficiently high IcscI 
in the cord ind result in spastic pirilysis of the lower extremities 
resulting mass relieves seem to incite the automatic type bladder to 
more frequent contractions which result in a less efficient and annoy 
ing type of vesical dysfunction Tlicsc observations as well as others 
not mentioned form the basis for the modem treatment of neurogenic 
vesical dysfunction 

Cr-ASSIFICATION OP COHD BUnDEH 
In spite of the recognized difficulties encountered in attempting to 
correble the type of vesical dysfunction with the type and level of the 
lesion of the spinal cord miiiy authors have attempted to devise 
classificntions which will serve as a working basis for this difficult 
subject "I One of the E>est arid most complete classifications is 
that of Munro ** lie recognized live cliief divisions which listed m 
order of lowest to highest type of vesieal efficiency are as follows 
(1) the atonic bladder (sbotfc blvdder) winch occurs immediately 
after the injury to the cord (2) the 'iiitonoinous (nonautomntic blad 
der) (3) the hypertonic cord blndder (4) the uninhibited reflex 
and (5) the so called normal cord bladder Tlie atonic bladder per 
sists for a varying length of time (from weeks to months) until the 
chrome phase of vesical dysfunction appears which accounts for 
the remainder of these types of vesical dysfunction Although \fiinro 
stated that the gradual stages of improvement of vesical function de 
pend chiefly on the degree of recovery of the spimJ cOrd he stated 


sninafcord or of the cauda equina Lesions situated above this" level 
may permit establishment of one of Hie more effiaent types of cord 
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Wadder eiuimeratpd in \Iunros classificabon depending on the level 
of the lesion and degree of reco\erj 
In our expenence** the accurate classification of cord bladder 
ix at best \er> difficult and seems to be of questionable \alue Gys 
tometry is apparently necessary to make a fine distinction between 
the larious types It is our opinion that there are so many extraneous 
fictors in ordinary cystometric eximmafaon that too much reliance 
tinnot be placed on it Uc do feel however that simple methods 
of cystomeby can help to distinguish an atonic bladder from a hyper 
tonic bladder Such dislincbon however can also be made by cys 
toscopy It IS our feeling that neurogenic vesical dysfunction can be 
divided into two types (1) llie atonic bladder and (2) the hyper 
onic bladder 


The atonic bladder is seen in two situations It may occur imme 
diately after injury of the spinal cord In this case it is termed the 
“shock phase of the cord lesion and the lesulbng vesical atony is 
termed “shock bladder As mentioned previously this condibon lasts 
for weeks or months The second condition in which neurogenic vesi 
c-dl atony is found is in cases in whidi only the sensory hmb of the 
refiex arc for micturition is mxolved Clinically this condibon occurs 
almost exclusively in cases of tabes dorsalis 
The hypertonic bladder accounts for almost all of the other forms 
of neurogeruc bladder wluch would have a place somewhere in 
Nlunros classificabon of autonomous hypertonic uninhibited refiex 
'tnd so called normal cord bladder On the basis of our experience the 
most practical atbtude to assume is one in which two extremes of cord 
bladder are recognized On the one hand is the most inefficient type 
of cord bladder called the autonomous at the other extreme is the 
most efficient type of cord bladder which may be designated as the 
"automatic" type This roughly corresponds to Munros "hypertonic” 
Or “uninhibited reflex’ type of bladder Between these two extremes 
m-e a host of intermediate conditions which may be difficult to classify 
The autonomous type of bladder represents the condibon which re 


suits when severe damage to the sacral segment of the spmal cord and 
the reflex arc his occurred It is a bladder which frequently will 
evacuate small spurts of urine keeping the pabent continually wet 
but which will always contain x large amount of infected residual 
urme The automatic type of bladder on the other hand is one lu 
which fairly long intervals (up to three or four hours) may ekpse 
betw een evacuations of urine The amount of unne evacuated at each 
voiding may be considerable and the amount of residual unne usu 
iliy IS smaller than it is in the autonomous type of bladder The n 
bent also may hue some warning that evacuation is about to oerJir 
so that sulBaenl I, me is allottrf m tsh.eh to procure a urtna) t^SJ 
vent Uie pibent from soiling himself ^ 
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TIIERAry OF ACUTE PI£ASE 

Former Metlio Js —There has been much disagreement of opmio i 
m the past concerning the care of the bladder irnmediately after the 
onset of the lesion of the spinal cord Even wlh all the etpenence 
encountered with this problem in World War 7 much diSereace oi 
opinion was expressed in (he literature by men interested m this 
problem “ With the cxpenencc gained m tlic recent world 
however opinion seems to have crystallized in this regard One of the 
best considerations of this subject is that of Prather He stated that ^so 
forms of treatment (1) intenmlfent catheterization and (2) the prac 
tice of allowing the bladder to overflow or to instruct the patient to 
employ manual expression of urine with suprapubic pressure arc 
entirely obsolete 

Newer Methods —Prather suggested that the proper treatment 
should consist of continuous drainage provided cither by an indwell 
mg urethral catheter or a suprapubic cysfosfomy tube When these 
methods are used the bladder is kept clean by means of a 
system of imgalion by either the mfermitlcnt or automatic (hdal) 
method The choice of urethral or suprapubic drainage depends on 
various factors among which are (I) the facilities available for the 
care of the patient (2) the type of nursing semce ( 3 ) urethral tolcr 
ance and (4) length of time drainage is expected to be neccss^ 
Some patients are able to tolerate an 18 F bag urethral catheter for 
long periods of time with no untoward results In other cases there 
IS a tendency for urethral infection and periurethritis to develop these 
complications may result m periurethral abscess (usually at the peno 
scrotal junction) and fistula It is important to avoid such comphea 
t/ons if possible as they greatly complicate treatment in the duronic 
stage Adminislration of small doses of one of the sulfonamide drugs 
while 3 urethral catheter is in placi will assist in the prevention of 
such compbcations Each case must be considered individually how 
ever and final decision is a matter of keen judpnent on the part of the 
physician 

The matter of the closed system of irrigation is important Munro 
and Hahn have advocated the automatic (tidal) variety of imgatian 
They and other authors have demonstrated that (he urine may be 


suprapubic uiue/ 
nector (fig S06) 


’ ^ * the various closed types of 

fent Ujpe of closed drainage 
ther a two way catheter (or 
V attached to a glass Y con 

One arm of the Y or the /niet tube of the two wav 
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catheter is attached to a bottle of irngtling fluid elevated at the side 
of the bed At intenals, an attendant or the patient releases a clamp 
and allows fluid to enter the bladder If a t^\o way catheter is used 
the fluid runs out of the bladder as rapidly as it goes in If a one way 
catlieter is attached to the \ glass connector the outlet tube to the 
drainage bottle is clamped itid the tube from the inlet irrigating hot 
tie is undamped until a certain amount of fluid enters the bladder 
The procedure is then reversed allowing the bladder to empty 
The automaUc (tidoZ) tijpc of closed drainage was first described 
by Laier m 1917 It has been improved by Munro Several modifica 
lions of the apparatus have been made among which may be men 



Fig 306 -Ntanually ConUoIled mtwmittcnt type of closed imgation system 
A Imgation jar B To urethral catheter or suprapubic tube C Y glass connec- 
tor D Screw clamps E Draioage bottle f Air vent C Stand for reservoir 
(After Prather G C Spinal cord injuries care of the bladder J Urol 57 ) 


lioned those of MacNeiU and Bowler Stewart and by Cone and 
Bndgers Experience has shovni that the more simple the apparatus 
cm be made the more likely it is to function well and to be kept run 
ning satisfactorily by nurses md attendants The apparatus devised 
by Cone and Bridgets is simple and has proved very satisfactory It 
combines a tidal irrigator and cystometer as shown in figure 307 It 
will be nohced tint the glass tubing that forms the manometer is 
divided into two pieces each 3^m long to facilitate sterilization in 
n contimet of reisonable size The height to which the aner \Ttll 
siphon loop rajsed iboie tiie bladder determines the urewnre rSf 
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determines the maximal negative suchon pressxue that can be exerted 
on tlie bladder This is lessened somewhat by the air vent valve It is 
obvious that to perform cystometry with this apparatus it is necessaiy 
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lias been /ound^to Bndgers apparatus 

that of Cone and Bridgcrs siiA It is almost identical watL 

tubing except the V «''«Pbon that all of the glass 

•nie siphon tnle ,; ahoTZ^ 

caliber It is important tb-ii .• if niatenal and about the same 
siphon pressure to empty the bl-irf”/ sufficient length to supply enough 
of tidal drainage aSatus " “"’Pjotelj In all of the xanehes 
bladder at each filhne «“!: of Ao'd allowed to enter the 

controlled by the lieiehf f^*^**^ W mtraxesical pressure which is 
'VTien the .oiaxes.X™^" ll 

between the lexel of tfe fo the distance m centimeters 

siphoning action benms -in/l °f siphon curve, the 

interrupted At this point bladder before the action is 

cedure is repeated ’ “S^i'n begins to fill and the pro 


Hie thera “"‘E CIIROMC STAGE 

manly a pro^^em imoIvm*e neurogenic bladder is pn 
tonic cord bladder Almost Uio 'anous t>pes of hyper 

the atonic tabetic bladder exception to this statement is 

paper This has been fullv m detail in 

Suffice It to say that v esical dvsfnn/^^ by Emmett and Beare 

Tu ^‘^osiicethral resection of Jh**" *° *“bebe patient responds 
Jbefc bladder becon,4 

i?*r permits greater ^ bloch m the sensory limb of 

before the normal impulses cct?l^* of vesical distention to occur 

conlracfion As a result of tL. “ JT! “ '■'«« veacal 

sta.ct.on or the vesical necl are 'Si Agrees of ob 

prasahon with residual unoe ,of„L P‘'5=‘P‘'ate vesical decom 
tabchc patients are more than talrT Since most 

prostatio enlargement is the rule “Se. some degree of 

men If the vesical neck is »eakenedTJ'.,‘° Parents are 

the pabeot IS taught to micturate at '“MLon and 

straining and manual compression if “™g abdominal 

emphed compl^ly at each mictuntrou '"??/>'■ Madder can be 
be elumuated Uiis allows the pabiml ,„ fc,?' "'ection can 

the urinary tact is concerned "d a noruiil life as far as 

The remaining consideration, therefore ii 
types of hspenmic ncragemc Ihdd^V^Z'l “a '’anous 

whelmmg majonty that are tao end result „f 'be over- 

These represent the so-caUed chronic nha^r r"* *be spinal cord 
dysfunction or the chrome neurogenic bladder °I "^“^°Senic vesical 
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der It comprises the entire group of conditions which Munro classt 
fied as autonomous bladder hj’pertoiuc bladder, umnhibted reflex and 
so-called normal cord bladder 

Former Methods of Treatment of the Chronic Neurogenic 
^^dclcr — Former methods of treatment of the chronic neurogenic 
bladder have been unsatisfaclor> About all that could be done for 
the autonomous type of bladder was to teach the patient to empty the 
bladder as completely as possible by means of abdominal strainmg 
or manual compression in order to secure a little longer interval be- 
tween evacuations of urine TTie automatic bladder may respond a 
little belter to treatment In tlie presence of more efflcient types the 
patient recognizes some sensation or aura which indicates that vesi 
cal evacuabon is about to occur so that a urinal can be procured in 
time to prevent soiling Some patients are able to detect a “trigger 
area ” which if stimulated will initiate micturition if the bladder is 
reasonabl} distended with urine In cases of efficient automatic blad 
ders in vvluch there is a reasonably long interval between evacuations 
of unne the patients may be handled fairly well In the cases in which 
the bladder is irritable and unne is passed uregularly there was 
notliing to offer aside from a rubber urinal indwelling catheter or 
suprapubic tube 

Newer Methods of Treatment —During the last decade there has 
been a gradual evolution in thought concerning the problem of cord 
bladder To follow the line of reasoning involved it is necessary to 
understand a few basic concepts of this condition There are certain 
common characteristics of all cord bladders (if lesions involving only 
the sensory portion of the reflex arc are excluded) These are (1) 
increased tone of the bladder (2) presence of residual urme and (3) 
“active urinary incontinence of some type 

In every case of tnie cord bladder there are increased tonicity and 
increased thickness of the detrusor urinae muscle In some cases this 
condition is extremely maikcd and results in a spastic bladder Ob 
servations suggest that the autonomous or least efficient type of blad 
der may be the seat of greater fonialy and h>pertrophy of the de 
trusor urinae muscle than the more efficient automatic type of blad 
der Trabeculition is a prominent finding in all cases of cord bladder 
The degree of trabeculvtion and the caliber of the trabeculae vary 
greatl) 

As stated previouslj m all (or nearly all) cases of true cord blad 
der there is residual urine Munro has expressed the v-alues for residual 
unne in terms of per cent of the vesical capacity) Expressed 
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"‘hiconttnence ' is a tenn that is badly used m the urologic literature 
It has been used to describe eserj' tjye of condition, from complete 
passive urinary leakage to marlccd “urgency" of micturition In most 
cases of true cord bladder, incontinence is not manifested by a passive 
continuous dribble of unne similar to that which is noted when the 
external urethral sphincter his be<m deslrojed Bather, it consists of 
intermittent spurts of urine which are evacuated by more or less in 
efficient vesical contractions Tins evacuation of unne vanes from 
frequent spurts of small amounts by the inefficient autonomous type of 
bladder to the sudden precipitate evacuilion of more substantial 
amounts of unne with little or no warning at reasombly long inter 
vals by the more efficient reflci vesical contraction of the automatic 
t>’pe of bladder 

Inasmuch as a cord bladder has increased tone and muscular 
strength, it never has been entirely clear why such a bladder should 
not be able to perform a belter job of evacuabng its contents than it 
does The best explanation available supposes the reason to be ffie 
inefficiency of the v esic.!! contractions Tins is especially true of the 
autonomous tj'pc of bladder wliKdi is completely severed from nervous 
conneebon with the spinjl c ’ ^ 

occur, but rather autonomoi 
supposedly by reflex centers 

persistesi^ <^f residual unne is still more difficult to explain m the 
case of the automatic" type of bladder in which the reflex aic is 
intact To assist in the explanation the analogy of the infant’s bladder 
has been given For instance, m the case of the newborn infant there 
IS no voluntary control over micturition Micturition is entirely reflex 
m type, yet evaeu 

To . „ 3 „nter in 

the brains >ause the blad 

der to contract sufficiently to expel its contents completely In the 
infant, whose pyraraidaf tracts are unmyelinated, the so-called reflex 
type of bladder emphes completely because the afore mentioned 
center in the brain stem is intact and the impulses can set througl. 
extrapyramidally In the case m which the spmal cord has been tran 
seefed, it is supposed that Uiese impulses cannot get fhroudi 

A more attracbve and pla^ble theory suggests that the vesical 


fSijVshed a method whereby remo^ of this obstrucuon^ at the 
vesical neck could be accomplished This accounts for the fact that 
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the modem progress m the treatment of cord bladder closely parallels 
the evolution and development of transurelliral resection 
Our early experience m this field was with patients who had mcom 
plete transverse lesions of the cord from which they had partially 
recovered over a period of several >ears In most instances, the pa- 
tients had been left with varying degrees of spisbc paralysis of the 
lower extremities with the typical spastic deformities, drop foot and 
so forth, but sufficient recovery had occurred so that by means of 
crutches or canes the patients were ambulatory with some type of 
spastic gait In most instances, these patients were resigned to dit 
partial paralysis and had learned to gel along reasonably well in this 
regard Tlie chief symptom was nearly always related to the urinary 
tract and they complained bitterly of urinary incontinence ^Vhen 
they were closely questioned, it would be found that there was no true 
incontinence, but rather a severe precipitate type of urgency incon- 
tmence of such a degree that the patient was unable to reach a toilet 
For tlus. It was necessary to employ a rubber urmal It was also ob- 
served that nearly all patients carried several hundred cubic centi- 
meters of residual urine Quite by accident, vve discovered that after 
the bladder had been emptied completely with a urethral catheter 
the patient would remain dry and have no more emissions of urine 
until an amount equal to the amount of residual urine had again ac- 
cumulated in the bladder We also observed at cystoscopy that these 
patients invariably had marked trabeculation of the bladder, increased 
expulsive force and varying degrees of contraction and fixation of 
the vesical neck In some cases, there seemed to be an actual collar 
of tissue around the vesical neck apparently the result of hyperplasia 
of muscle in this region Cautiously, we began to perform transure- 
thral resection on some of these patients with most spectacular results 
The following case is illustrative 


Case 1 -A white man, aged thirty *a yean, registered at the Mayo Chnic 
Nine years previously he had sustained fracture of e vertebra m an automobile 
accident Complete paralysis of the lower ememihes and complete retenuon 
of urine had resulted The paUent gradually had recovered some degree of control 
of his lower evtiemities but had continued to employ rouUne catheterization for 
seven years , „ 

At the time he came to the the patient was able to walk with a cane 

His chief complaint marked unnary urgency and frequency, with partial 
iinnary inconUnente Incontinence amsuted of precipitate micturition before 
the patient was fu ly aware of it and could teach the toilet Neurologic evanuna 
non revcaW pamal wral)s« of lower ealremiUes. with marked dSunuS^ 
*" •' "" 

residual urine was present It was noticed that after ihe hi 

«-,.h . chrt,,. p.6„, 
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frequency or precipitate micturition for *t least five hours Transuielhral prostatic 
resection was performed, and 3 gro of tissue was removed The pathobgist 
reported this material to be srnootii muscle and ioflamed tissue The result of 
this piocedute was exccllcat The patient was able to void a satisfactory stream 
of unne and had neither residua! unne nor uruury ineontincnce 

EXPERlEiNCE \P1TII TIU>SIIRETIIRAL RESECTIOV IN SlXTl 
CASES OF NEUROGENIC BLADDER PRIOR TO JANUARY, 1M6 
The successful results of transuielhra! resection of the vesical neck 
on ambulatory patients with tncomplele lesions of the spinal cord and 
parbal recovery stimulated us to extend our investigation to bedndden 
patients with complete IcsionS and also to patients with miscellaneous 
lesions of the spinal cord such as multiple sclerosis, combined sclero- 
sis and degenerative lesions of the cord The results have been more 
than encouraging \Vc now feci that this operation should be per- 
formed routinely for these conditions A summary of our expenence 
up to January, 1946, is illustrative of the general problem 
A total of sixty five patients vvith chronic cord bladder have under- 
gone transurethral resection at the Clinic prior to January, J946 
Forty five of these patients had transverse lesions of the spinal cord, 
while the remaining nvetRy hid other lesions of the spinal cord, 
such as multiple sclerosis, combined sclerosis and miscellaneous 
lesions The most interesting group is Uic forty five patients who bad 
transverse lesions of the cord This group will be considered first 
Data CoDcemlng Transverse Lmiods of the Spinal Cord.-It u 
of interest to know the causative factor involved in the forty-five cases 
of transverse lesions In twenty four ciscs the lesion was the result 
of trauma, in ten it followed inflammatory lesions, in five it occurred 
after operation for a tumor of the spinal cord, and in the remaining 
SIX, It apparently was a sequela of spinal anesthesia The duration of 
dm lenon also is of interest Tlie interval of time that had elapsed 
since the occurrence of the lesion of the spinal cord varied from four 
months to forty six years Forty ol the patients were men and five were 
women Twelve of the patients were bedridden, nine were ambulatory 
with the aid of crutches or canes, while twenty four were ambulatory 
without the use of crutches or canes but exhibited varying degrees of 
the characteristic spastic gaits seen in cases of this condition The site 
of the lesion was as follows cervical segment of the cord m three 
cases upper part of the thoracic segment m five cases lower part of 
the thoracic segment in nine cases, lumbar segment m eleven cases 


I 
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sealed bilateral ureterectasis in sit cases and unilateral pyelo me 
terectasis in two cases m the rem ain ing seventeen cases it did not 
disclose any abnonmlity 

The type of tested dysfunction observed m the forty five cases is 
interesting Generally speaking it was priclically impossible to make 
any correlation between the tj'pe of vesical dysfunction and the site 
of the lesion in the spiml cord It may be that tlie reason for this was 
that the group is too small to have any substantial number of lesions 
appear at any one level As the literature accumulates on this subject 
a more definite correlation miy be possible The vesical symptoms in 
this group of cases varied tremendously In some cases there was 
complete retention of urine with overflow dribbling and the patient 
did not experience any discomfort or desire to micturate until the 
bladder was markedly distended and palpable above the umbilicus 
At this stage varying degrees of discomfort would be noted and over 
&o\v dribbling of urine would occur 

The type of vesical dysfunction most frequently seen among the 
patients who had complete or almost complete paralysis seemed to be 
that in which more or less frequent emissions of varying amounts of 
urine took place without the patients knowledge of the act In some 
cases this may occur every ten to twenty minutes whereas in other 
cases the interval may be an hour or longer In some of the cases in 
which there was an interval of one to tltfee hours between evacua 
tions of urme the patient might pass in addition an occasional small 
spurt of only a few cubic centimeters of urme This usually occurred 
near the time at which evacuation of the urine was about to occur 
In almost all of these cases if the bladder was emptied with a cathe 
ter voiding or leakage of urme would not occur until an amount of 
urine equal to the patients residual urine again had accumulated in 
the bladder In most of these cases the amount of residual urine varied 
from 200 to 500 c c 


A rather characteristic type of vesical dysfunction is seen among 
patients who have aclueved rather marked recovery from paralysis 
and have become ambulatory This kind of dysfunction can be de 
scribed as a precipitate t>’pe of urgency incontinence The patient is 
suddenly seized with a desire to micturate The basis of this desire 
may vary from a normal sensation to some odd “aura” such as an 
ache” m the abdomen or some tj-pe of paresthesia m the perineum 
or thighs Tlie patient is then unable to reach a lavatory before the 
Tame a eycoated Such patiyts always have a substantial amount 
ot tesicluil urine tlie> describe their condihon as unnary -,nconti 

nence for iiluch they are forced to ssear a rubber unnal The condi 

non JS doubly disturbing to the patient because there is not a suffi 
cicntly regular intenil behieen Iiuctnrilions to allow him to if. „ 
a lavatory and anticipate the act ^ near 
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In cases in uhich the injury of the spinal cord is a result of admin 
istration of a spinal anesthetic agent, the vesical dysfunction is inter 
esting In some cases the dysfunction amounts to complete retention 
of urme, the patients are unable to micturate and pain occurs when 
the bladder becomes distended In other cases, the patient is able to 
micturate, but considerable abdominal straining is required and the 
bladder cannot be emptied In sliU other cases, the disability is more 
like the precipitate type of urgency fncontmence desenbed previo^l) 
Trabeculation —We ne\er ^ve seen an instance of true cord Wad 
der (in which a sufBcienl length of time had elapsed for the patient to 
recover from the shock stage) that was not accompanied by trabeai 
lation The trabeculation vanes greatly in degree, as does the size of 
the trabeculae Tlie old idea that fine trabeculation denotes a neuro- 
genic bladder and that coarse trabeculation signifies obstruction at 
the vesical neck is entirely erroneous 

Tonicity of the Blaiielcr~lt has been our experience that practicall) 
all true cord bladders exhibit an increase of tone In the detrusor urmae 
muscle This of course is not true svhen only the sensory components 
of the reflex arc have been damaged (as is the case in tabes dorsalis) 
or in the occasional rare case in which for some reason or other, the 
sensory components arc primarily affected One characteristic type of 
cystoscopie appearance of the true cord bladder is the more or less 
constant "ssrithing" appearance of the bladder, which appears con- 
stantly to be undergoing irregular contractile efforts which may make 
satisfactory distention with water through the cysfoscope rather difii 
cult 

Condition of the Vcacal Neck -If the vesical neck is kept under 
observation during these contractile efforts of the bladder, it will be 
noticed that the scsical neck also undergoes more or less the same 


assoaated In some cases the \esical neck appears to have a “collar’' 
of tissue surrounding it md has much the same appearance as a collar 
of adenomatous tissue Among older patients in addition varying 
degrees of prostate hyperplasia may be present Massive hypertrophy 
of the interureteric bar also is a common observation 

In some cases, the degree of spastiaty and hypertrophy of the blad 
der may be minimal and it imy be difficult to demonstrate a con 
tracture or collar at the vwical neck Thompson^ has suggested that 
in these cases, if the bladder be vrell distended with water, a prom 
inent contraction rmg at the vesiral neck will become apparent If a 
contraction spasticity or collar obstraction at the vesical neck is not 
demonstrable to the satisfaction ot the cystoscopfst, it is unimportant 
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so far as diagnosis and treatment Tre concerned Resection of the vesi 
cal neck wall yield good results in spite of the cystoscopic appearance 
of the structures, and the obstruction often ill not become apparent 
until after resection has been started 

Transurethral Resection of Vesical Neck —All of the transurethral 
resections in this senes of cases were done with the Thompson cold 
punch with the usual technic “ The object of the operation is to re 
move the vesical neck (so called internal uretliral sphincter) and any 
prostalic enlargement present Tlie resection must be complete and 
should be carried out to the region of the external urethral sphincter 
If the external sphincter is not damaged, incontinence will not result 
It has been our experience that the resection must frequently be done 
m multiple stages Allhou^ the surgeon may feel sure that the resec 
tion has been complete he will often find on subsequent exammation 
that as much or more tissue cm again be removed It is wise to per 
form the resection in multiple stages in some instances because, if one 
tries to resect too deeply in Ibe muscular tissue at the vesical neck at 
(he first stage, troublesome bleeding may be encountered and may 
prove difficult to control In this senes of forty five cases, the reseebon 
Was done in one sitting m thirty four cases, in two stages in seven 
cases and in three stages in two cases and in four stages in two cases 
The amount of bssue removed is usually rather small unless the pa 
tient IS an elderly person Young f . » . . » 

been present for many years may 
tissue at the vesical neck In one 

twenty five years of age had sustained a traumabc lesion of the cord 
nine years previously a total of 20 gm of bssue was removed In 
the series of forty five cases under consideration the amount of tissue 
removed varied from 1 to 34 gm 

The results of transurethral resection in these forty five cases was 
grabfying Excellent results were obtained in thirty two cases, in 
seven cases the patients were greatly unproved, in two cases fair 
results were obtained and in four cases the patients were unimproved 
It should be remembered tliat these cases embrace the entire period 
during which we were feeling our way and learning the principles of 
treatment of this disease We believe that our present results (owing 
to our increased knowledge of this problem and improvement in 
fechnic) are considerably better than these figures would mdicate 
The following case abstracts illustrating the various types of condi 
tions treated should be helpful in clarifying this new and rather com 
plex tlierapeuiic problem 


C\SB 2 -This case represents long standing Incomnleie mn,rv 4i, 

I art of the spinal cord \viih almost complete fecoverv tl. 'v? 

man forty^Htht years old came to the f r. l! ^ 

a fraemre of the fifth cervical vertebra In 1922 ^plcte^idripIeS 
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sued and had persisted lot thirty cL)f Gradual reat'ery had follosied, until 
llic only residual effect was numbness and some degree of weakness in the legs 
and sLght drop foot on the right side Tlie patient was imable to efacolale semea 
The abdominal muscles were normal and the gait was almost nonnaL The paDenl 
had difGcuIty in solding unne and the stream was poor Noctuna was present 
and the bladder contained 250 cc of residual urine C>stoscopy disclosed trabee 
tilatiOQ, grade 1, and a typical collar or contracture of the sesical neck. Trans- 
urethral resection was performed on \fay 22, 19-13, and 3 gm of tissue w« 
remosed The pathologists reported adenofibromatous hyperplasia The 
of operation were good The unnaty stream was excellent There was no residual 
urine V'esical control was good. 

Case 3 —This case represents ao incomplete traumatic lesion of the coo^ 
medulkns and cauda equina A )oung man, ihirty-two years of age, came to the 
Clinic in June, 19-10 Tlirec >ears prcsiously he had fallen from a budihog and 
fractured tlie £rst lumbar \ertebra Compile paralysis of the lower extremities 
had occurred Immediately lie had been confined to bed for fivouioDths AS^ter 
the injury he had been cathefenzed for about two weeks He gradually had 
reeosered from the paralysis When be came to the clinic he was able to walk 
with a shuffling spastic gait with the aid of a cane The chief compbmt w« 
unnary inconlineoce and recurring cbilb and feier The tncontinenee coosistw 
of precipitate urgcocy of micturition The patient svas ne»er sure when tins svould 
occur and could not reach a toilet before mietunfion eecurred, therefore he 
were a rubber unnal Neurologic esamination revealed residual saddle anesthesia 
and anesthesia which imolved areas supplied by the llfth lumbar segment and 
the third, fourth and fifth sacral segments on the right side and by the first, 
third, fourtli and fifth sacral segments on the left side Urologic examination 
revealed infected urine aod pyuria, grade 4 Excretory urography revealed 
bilateral hydronephrosis, grade 3, and marked reduction m renal function The 
bladder contained (ram 100 to 300 cc of residual urine A retrograde cystogram 
revealed reflux of unne, grade 4 in the right ureter Cystoscopy revealed trabecu 
lation grade 2. and considerable fixation of the vesical neck Treatment at first 
was conservative The patient was taught to void regularly by using abdominal 
and manual pressure, but this produced a recurrence of the chills and fever, 
apparently doe to the reflux Suprapubic cyslostomy was performed m July, IWO, 
and the patient wore a suprapubic tube for one year One year later, a urograro 
showed marked improvement of the Icxfneys Transurethral resection of the vesical 


^ _TS. e Mnrpconli a ><>f 


distention 

thesis in' 


of the unnary tjuuaei Nvuiv j. t c.i,tuuMiiuu uiseiosed saddle anes- 
olving the areas supplied by fir«t and second lumbar and the third. 
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fou^i and fifth sacral segments There was absence of rectal tone and the 
ankle jerks were gone 

An etcrelory urogram revealed dilatation, grade 2 of both ureters The blad- 
der contained more than 300 c c of residual unnc After the patient was cathe- 
lerued and the bladder emptied, she remained perfectly dry without tncon 
tmence until the bladder contain^ from 100 to 180 c c of unne Cystoscopy 
Wealed trabeculation, grade 1, of the bladder The urethra was very short 
Transurethral resection was performed on July 2, 1945 One gram of bssue was 
removed from tlie entire circumference of tJie vesical neck Microscopic eramina 
ton showed that it consisted of inflamed muscle The postoperative result was 
excellent The patent voided satisfactorily, her bladder contained less than 15 
c c of residual unne and she did not wet the bed at night 

Case 5 —This is a case of traumatic lesion of the conus meduUaris in which 
the recovery was satisfactory except for the vesical dysfuncton A woman 
thirty four years of age, came to the Cbnic on October 9, 194S She had suslamed 
a fracture the first lumbar vertelwa in 1939 1-oss of control of the bladder and 
rcctutn and a 50 per cent loss of sensation and motor power of the lower extremi 
ties had ensued The motor and sensory disturbances had gradually disappeared, 
but disturbance of control of the bladder and rectum had continued The papent 
complained of constant leakage of urme at night She bad an almost constant 
Tjeatxng-dnwn setisatiou" and a desue to micturate in the daytime She passed 
only small amounts of unae She cathetenzed herself often, and would obtain 
more tha ' •' «... r«« 

and dry • 

The mot 
dominsl 

300 c e of residual untie increased expulsive force and a very short urethra 
The first stage of transurethral resection was performed on October 15, 1945, 
during which seventeen pieces of tissue weighing a total of 2 gm , were removed 
The operative result was poor The second stage of traBSwreihral resection was 
perform^ on October 24 1945, dutuig winch twenty two pieces of tissue weigh 
ing a total of 2 gm were removed The pathologic report on tissue removed at 
both operations was 'inflamed muscle "The operative result was good The urmaiy 
stream was satisfactory and there was no residual unne Noctuna was noticed 
once Vesical control was good 


_ lesion of the lower thoracic portion 

the lower extiemibes The pabent had 
intmence A man, twenty nine years of 
44 Three yeais previously he had sus- 
. . ,. .. «>"n>lete motor paralysis and loss 

of sensaUon in the lower extremibes Ihc patient had had no control of bladder 
or boweU since the inj^ Neurologic examioabon disclosed flaccid paralvs,. of 
the lower e-rtrem.l.es The sensory level w^ ,i the twelfth thoraciTseSnent 
The upper abdominal muscles were normal. In the lower 8l>domiT.-.l - ' ^ 


giiu ut 
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(usue WM rrmovetf The palltol^gie report war aJenofibronuttms hyperplua 
TTie operative result was good. ItnpnneroePt «« jIo«’ hut gradual. 
a foJ/ow-up letter sent to the patient t^ce months after operation, be 
wM able to empty his bladder completely, etcept for 10 to 20 c.c of residim 
urice, he voided e>ery two hours, J»e itraloed the abdominal muscles to void 
but a satisfactory stream Ife was able to teep perfectly dry 

Case 7 —This case represents a complete traumatic lesion of the lower thoiaac 
part of the spinal cord with complele spasnc paralysis There was no 
from paralysis of estremities A man, twenty-seven years of age, came to w 
Clinic on June 22, 1915. He had been faipired fo a mine acadent in >lar, 
Ciimplofe paralysis of the lower eitremiWcs had ensued Laminectomy toi t>^ 
perforrned twenty four hours hicr Use of aa Indwelling urethral cathelei tor 
two months had been followed by severe unnary infection and bjaleral^im^y* 
mitis Suprapubic cystostomy had been performed The papent amved at me 
- I • . roastic 

I , , ■ • 

' ' . . • 

. , . hral 

catheter The suprapubic wound closed In Sve da>a The Urethral catheter 
then removed and vesical function was observed After catheteruapon, the 
patient wwld remain dry for about one hour without leabage, then frequent 
spurts of ttnne at irregular intervals would beep the patient weL Besidual unne 
amounted to 330 ec. Cystoscopy discto^ trabeculation, grade 3 The cetruwf 
urfnae muscle was spasPe, the vesical neck waj very spastic, with an apparent 
collar of '* *•- - as _ a, ^-.lyurpthral resee^n, 

which wa* • • was removed The 

pathobgic • lerative result wai 

go^ “nil , • He could sense a 

.L .t .j ,1 .. f, «.ehaj250ee 

• * _ laj therapy » 

•• ' • . ■ ^ wjth the use 

* • iging gait Me 

could put on hb braces, get op from the floor alone, climb stairs and get in and 
out n! an automobile 



Jn'voon disclosed an intraspinal lesnm and marled damage to the motor roots 
TU sensory Ic'd was at the fourth or fifth lumbar vertebra The abdommai 
m««cles were normal Excretory uj^nJiy regaled marled 6eliy in wniallza 
of the contrast medium and bilatml hydrctDephrosw, grade 2 Cystoscopy 
^Wed trabecuUtioo, grade 3 The detnuor urioae muscle was sparhc and 
.ir.. marled spastic contracbou of ^ At transurethral resec. 

which was performed on September 20 1915 2 gm of ttssue was removeo 
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The pathologic report was hypertrophied musde Residual unne penisled after 
this operation At subsequent transurethral resection, which was performed on 
September 28, 19^5, 4 gm of bssue was removed The pathologic report was 
adenoBbromatous h>perpbsia Residual uime also persisted after this operation 
An episode of acute pyelonephnlis occurred Another transurethral resection 
was performed on October 15, 1&45, and 5 gm of tissue was removed The 
pathologic report was adenoBbromatous hyperplasia The operative result was 
good The patient was able to empty his bladder completely, and voided every 
two to three hours He strained with the abdominal muscles and employed manual 
compression The urinary stream was sabsfactory TTie patient could remain dry 
An answer to a folIo\v*up letter three months Luer indicated that the patient 
was weU and that his unne was clear 

Case 9 —This case represents an mcomplete lesion of the lumbar cord follow- 
ing continuous spinal anesthesia for an abdominal operation A man, aged 
s«ty-one years, came to the CLruc in February. 1944 Two years previously, 
gastnc resection had been performed with continuous- spinal anesthesia After 


revealed that the unne was essentially norma^^The bladder contained 60 cc 


. . - . o I 

stream hid no residual unne and could retain his unne for two to three hours 
and id not have any leakage The nocturnal incontinetice disappeared 

Case lO-This case represents a ^plete transverse lesion (trautnahe) 


twelfth thoracic segment had occurred and the patient had not recovered Roent 
genographic esamination disclosed compression of the twelfth thoracic and the 
first lumbar vertebrae Neurologic evaminabon showed that the sensory level was 
at the twelfth thoracic vertebra Thw a flaccid paralysis of the lower er- 
tremitics and considerable atiophv Tw bbdder was evacuating unne inegularh 
every few minutes After the patient had tned to empty the bladder, calheteriaa 
tion disclosed 130 c.c of residual unne After ^thetenzahon the patient would 
be comfortable and remain dry until the bladder contained ISO c e. of unne 
after which bme urinary spasm Occw ftequenlly The patient compbined 

Ot d.!lir!s In the nf the bbJdn Eier^ nrecniphy shoveed £ 

..prer pert of the urtMiy teiot wu eueohiO, Cystoscopy ceseaW 

t„beooltt.on Erode I The testol ned inode„ie|y oootooted. Transn„S 
cesection svo, pertonoed ond o toul of 4 g™ '“'^'hral 

entire c.toooiferenee of the fes.oo! oeol The pHhofoE,o „p^ 
hspentlos o -n* postoi^tne nrolt «■„ good 
h„,„ mth womloE The tfotnloE insisted of i tupropobfe 


spid Tlte ottnory streom ts-as good, ft was ftoLog of desire to 

.1' „,Eht ood he was able to eotpty ft. blaSte^pS^” ™''’ 
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Case 11 —Ttiis case b reprr$«Btafive of a war Iniurf (btiVet ffvuo^) to tie 
thoracic portion of the spinal column, producing a complete lesion wth no 


after the patient's injury and had been left m pbee for eight monttis, aiiei 
If had been re/noied The Mound had heca allowed to close ^Vben we saw the 
patient he soidcd escry two to two and a baU houn He bad a secsalson of 
fullness oser the lower part of the abdomen before mictuntion Mould 
remained dry in the meantinie Besidual urine amounted to 400 ec. Keuiol^e 
eramination disclosed complete spasbc parar>sis of the lower ertieoiifies The 
sensory level was at the eighth thoracic segment 'The upper abdominal rwKcles 
exhibited loss of strength, grade ^ Tbere also »ai loss o! strength, grade 4jW 
the Jovser abdomiaal rriusclcs CiStoseopy disclosed fra beetiJj ties, grade 2 The 
delnisor unnae muscle svas spaspc i4t transurethral resection, which was per- 
formed on December 10 , 1945 , 4 gm of tissue Mas remoied. “The psthologi^ 
reported adenoGbromatoua hyperplasia The operatiie result »as go^ 'Hse 
patient voided every hvo hours and the amount of residual nrme Mfas less than 
SO cc “The pabent sensed a warning when he was ready to micturate He was 
able to remain dry 


.. cervical 

recovery of 
lea A man. 
September, 


’ I 

months after the Injury At the time w* saw the pabent, he was wearing a nnnal 
constantly The bladder expelled its contcots abc^t every hour The bladder eon* 
Mined 120 cc of very foul thicL residaa} unue The pabent erpenenced a 
feeling of flushing and penpirabon before voiding occurred. Neurologic etanuna- 
tion disclosed spasbc paralysis of the lower ertrenifhes but partial fiincBOn of 
the arms remained The sensory leiel was at the fifth cemeal segment The 
abdominal tntsscles were cornpletely psrafyted Eccretory urography disclosed a 
stone la the Upper third of the right ureter and absence of funebon in the right 
kidney “The left kidney was iKinnal Cystoscopy revealed trabeculation, grade 3 
Masked hypertrophy of the wrall of the bladder was noted At transurethral 
reSeebOD which was performwl oo October 29. I9i9 7 gm of bssue was re 
moved. The pathologists reported adenoGbrOmalOus hyperplasia After the opera 
lion the residual urine amounted to 400 cc At subsequent transurethral 
res«pon, which was performed ^ November 14, 1943 6 gm of twsue was 
removed The pathologists reported inarmed muscle After this operafion, 300 
c c of residual unpe persisted ’Wheri a third transurethral reseebon was per 
termed on January 9. 194S, S gm or tissue was removed The pathologists re- 
*■* ’“•Val resection was earned out for the 

rf tissue was removed The patfiolo 
Tne pabent still was under observa 
i every hour hfueh perspinog oreurs 
r«idual unoe now has been reduced 

,„Z00c= and-™-”" 
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When Should Tramurcthral Rcscctwn Be Done?— Thus far, we have 
spoken only of transurethral resection for the treatment of the chronic 
phase of cord bladder The question naturally arises as to how soon 
the chronic phase of neurogenic vesical dysfunction begins following 
the onset of a lesion of the spinal cord How long does the atonic 
shock phase of \esical dysfunction last^ How can one determine when 
transurethral resection should be earned out? In what proportion of 
cases of lesions of the spinal cord should transurethral resection be 
necessary? 

The atonic shock phase of neurogenic vesical dysfunction apparently 
can last for a few days or several months An excellent account of this 
phase of the disease has been given by Prather In a senes of cases of 
injury of the spinal cord which this author observed during World 
War II the duiation of this phase was five months m cases in which 
the injury had traversed the cord completely and three months in 
cases in which it had traversed tlie cord parbally The recovery of 
vesical tone was determined roughly by cystometnc methods If the 
lesion of the cord is incomplete the rate and degree of recovery are 
extremely variable and it is almost impossible to determine when 
maximal degree of recovery has occurred 

Theoretically it would be desirable to postpone transurethral re 
section until the vesical dysfunction had reached its final chronic 
stage If this could be done maximal detrusor tonicity probably 
would return and almost the maximal degree of spasticity and con 
tracture of the vesical neck would occur before transurethral resection 


Prather that surgical treatment should be postponed until the patent 
IS in good general condition and until the decubitus ulcers are well 
controlled It would also be desirable to await some return of vesical 
tone 

^Vhether or not one should wait longer than three or four months 
for this to occur is doubtful however We do not feel that cystometry 
IS of much value in foretelling whether a bladder will respond well 
to the patients attempt to micturate either with or without transure- 
thral resection In cases of autonomous or nonautomatio bladder the 
patient depends to a large evtent on abdominal pressure to evac^atP 
the urine Iherehire ^vesical tone ma) notjje so important as it for- 


It IS a eoiiiiovcisiJi suujtxi at Uie present time 


as to what percentage 
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of jnjunes of tlie spinal cord wU require transurethral resection to 
establish satisfactory \esical function For instance, Prather, in his 
senes of Gi cases of in|uncs of the spinal cord observed in an army 
hospital during the recent war, performed transurethral resection in 
only one case On the other hand Biimpus, Nourse and Thompson, in 
a similar senes of cases observed in a navy hospital, found it neces 
sary to perform transurethral resection in fifty-eight of 101 cases It 
is our feeling that even n higlicr percentage of patients may eventually 
require transurethral resection In many cases in which patients are 
able to empty their bladders satisfactorily without transurethral re 
section a few montlis after the injury, more spastiaty and contraction 
of the vesical neck may develop later and increase the amount of 
residual unne and the infection 

Data Concerning Patient* with Slulliplc Sclerosis and Jlucel 
lancous Lesions of tlic Spinal Cord.— In studying a group of cases 
such as this, one is confronted with a group of patients who have some 
lesion of the spinal cord other than a true transverse lesion This 
compnses a rather miscellaneous group In some of theso cases, as for 
instance cases of multiple sclerosis, there is no question that the neuro 
' ’ ' ' vesical dysfunction In other 

the patients are old, it ma> 
cal dysfunction is pnmanly 
neurologic, obstructive or a combination of both After discarding all 
cases in which it was felt that the neurologic lesion was of little or no 
importance, twenty cases, remained /or considerabon The neurologic 
diagnosis tn these hventy cases was as follows multiple sclerosis in 
seven cases, combined sclerosis in five cases, arachnoiditis (which had 
been explored surgically) in three cases degenerative lesions of the 
spinal cord in two cases, amyotrophic lateral sclerosis in one case 
diabetic neuntis m one case and old arsphenamine myelibs (?) m 
one case 

Patients who have mulbple sclerosis present a particularly interest 
ing problem It is well known that the characteristics of this disease 
* * * * ’ unabon the pre 

. at another time 
he vesical symp 
■ not in seventy 

if mictunbon a 

poor, interrupted stream aim uimcuuy in mibating the stream When 
the condibon is more advanc^ flie patient may complain of a pre 

the 

after 


carry a substantial umuuui Icsimuu mine and may have the 
IiSial complications such ns unnuy infection and vesical calculi Of 
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these Seven pabents who had multiple sclerosis, six were men and 
one was a woman Three of the pabents were less than forty five jears 
of age All but one patient bad more than 120 c c of residual urine 
The results of transurethral reseebon m this group have not been as 
consistently good as the results m cases of transverse lesions of the 
spinal cord Three patients obtained good results and in the other four 
cases the results were only fair Beseebon was done only once in each 
of the four cases in winch the results were fair, therefore it is en 
tirely possible that further reseebon might have been beneficial as is 
so often true in cases of transverse lesions A brief report of two cases 
will illustrate the problem involved 

Cas 5 13 —This case represents urmaiy dysfunction associated with nudople 
*• CIuiic m April IMS She 
at which tune a diagnosis 
the Clinic her chief com 
Hilty bad been gtidually 

increasing In seventy for the pjst two years In addition she had been having 
some diSculty in evacuabng her sioob She stated that it was difficult to 
start the urinary stream and After it was started it was difficult for her to msin 
tarn It without a good deal of abdominal straining Neurolog e ezartttnaCion 


1945 a transurethral resection of the vesical neck was performed and seventeen 
pieces of tissue were removed from the enbre circumference of the ves cal neck 


d fficulty m passing her urine and it was necessary for her to strain to micturate 
However she had no residual unne and microscopic evaounation of urine 
did not d sclose any abnormaLty It was felt that she was not having enou^ 
trouble to warrant further transurethral resection 


Case 14 -This cue « rep«^tat,ve of vesical djsfuncboa associated with 
n ultiple sclerosis Rel ef v.is achieved by transurethral resection A man forty 
one jears of age came to the Chmc on February 1 1945 He gave a historv 
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to less than 50 cc There nas no unnaiy frmuencv 

Other Lesions of the Spinal Cord—Ol the other miscellaneous 
lesions of the spinal cord combined sclerosis is of the most interest 
Transurethral resection was performed in G\e cases of this condibon 
and the results were good in four cases Of the remaining eight cases 
the results of transurethral resection vsere good in five and poor in 
three It should be noted that all of these patients with miscellaneous 
lesions were of an age at which prostatism might be expected to occur 
therefore it is difiicult to state what proportion of their condibon was 
due to an enlarged prostate gland and what proportion was caused 
by the neurologic lesion The important point to be learned from 
these cases however is that combined sclerosis does not consbtute 
a contraindication to tlie performance of transurethral resechon when 
this procedure is necessary to relieve s>'mptoms of unnary obstruebon 
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GEOitcE S Baser 

The current improvements jn the repair of a severed peripheral 
nerve are perhaps the result of early suturing of the nerve by better 
trained surgeons Many new methods were developed during the 
medical emergency of World War II but it is safe to say that tber<* i'? 
no method of clinical value which can replace a good end to end 
anastomosis Fads and fancies come and go, but the fundamental 
prmaples of nerve surgery have changed very httle m the past thirty 
years 

EARLY ANASTOMOSIS 

Most neurosurgeons advocate early exploration and end to end 
suture of a severed nerve “ * ** It is obvious that few surgeons have 
the abihty or clinical judgment always to distinguish those nerve 
lesions that axe capable of spontaneous recovery from those that 
require neurorrhaphy If the nerve is visualized during the primary 
debridement and found to be severed end to end anastomosis should 
be attempted as soon as possible Chemotherapy has hastened the 
safe period for explorabon in compound injuries when damage of 
bones, tendons and nerves is apparent During the various stages of 
nerve degeneration and regenenlion the normal changes necessary 
for repair are naturally better suited for early anastomosis The pro 
Lferabon of Schwann cells is at a maximal degree of acbvity about 
the third week after the injury and smce the sabsfactory repair of the 
nerve is so dependent on this phenomena it seems likely that early 
suturing will be advantageous for the best results The bme element 
IS very important m reducing the penod of disabihty Other important 
factors play major roles m the functional recovery of a nerve Serious 
damage to the vascular su^ily of an extremity is likely to be asso 
ciated with marked fibrosis of the distal muscles as well as the end 
plates of the nerve When the nerve is damaged in combmabon with 
a marked atrophic extremity, failures or poor results will be noted 
even though the nerve anastomosis is performed by an experienced 
neurosurgeon The apphcabon of splints to the paralyzed extremity 
and acbve or passive motion must be supervised very carefully as 
these important adjiuicts to the surgical procedures often may be 
abused rather than used to good advantage In general it must be 

Emitted that when a nerve is completely severed an early anaslomo 
end to end suturmg fs the procedure of choice If the nerve is 
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not severed some valuable information is often gained and little harm 
will be done if early surgical coloration is done by a competent 
surgeon 

SURGICAL PROCEDURES 

The most common surgical procedures that are used m the repair 
of peripheral nerves are neurorrhaphy and neurolysis Other opera 
tions such as neurectomy nerve transplantation evcision of neu 


methods fail Ligation of an aneurjsm will restore function in an 
extremity li the aneurysmal sac has been compressing an important 
nerve 

In the face of extensive scarring and destrucbon of tissues as noted 
m cases of severe gunshot wounds infechon and combined in]unes of 
nerves tendons and bones the normal landmarks are badly distorted 
and a careful dissection is freguently required to identify the proximal 
and distal ends of a severed nerve Early exploration in such coses is 
quite often necessarily delayed The surgeon wll be wise to familiar 
ize himself with the norrnil anatomy of the region he is expecting to 
explore and by approaching the lesion from the normal tissues he 
will be assisted no end in liis problem Long incisions that are made 
in the proper places will be useful Several inches of nerve gap can 
be overcome very easily by dissecting the nerve high in the normal 
tissues and suturing of the nerve without tension may be assisted 
by anatomic shortening if this is necessary Care should always be 
taken in making skin incisions about the pophteal space and wrist 
Bad contractions are often detrimental to the normal function of such 
important joints and should be avoided whenever possible Curved 
incisions are often better than striighl ones 

rfEURORRIUPHY 

Neuroirhaphy includes evasion of the proximal and distal neu 
romas and careful suturing of the normal ends of the nerve without 
tension Many suture materials have been used with good re- 
sults'* but fine black silk on an atraumatic needle is used more 
extensively than any other matcnal WTien anatomic shortening is 
necessary for anastomosis a sling suture of radiopaque material such 
as tantalum wire can be used to check the union of the two ends 
of the nerve after the extremity has gradually been returned to its 
normal position Wrapping of the nerve in fibnn film or tantalum foil 
after the suture has been completed is to be discouraged Judicial 
splinbng and early phjsical therapy are to be encouraged Since the 
rate of growth of a nerve is estimated to be 1 to 2 mm per day it is 
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obvious that the period required for functional recovery of a radial 
nerve injured just above the elbow will be much less than the fame 
required ' - ' 

patient si 
proper cc 

carefully supervised in his problems until function is assured 
NEUROLYSIS 

When the continuity of the nerve is intact but the function of the 
nerve is impaired neurolysis is often necessary to bring about the 
return of normal function The nerve can be carefully freed from the 
surrounding scar and the constricting bands of adhesions can be in 
terrupted by sharp dissection Internal neurolysis is accomplished by 
mhltrating the nerve with physiologic solution of sodium chloride 
which IS of value in releasing adhesions about the nerve bundles by 
gradual distention and separation of the fibers within the nerve sheath 
Improvement m function is often amazing after such simple opera 
tions and is not to be confused with a spontaneous recovery of the 
nerve without exploration 

bCnVE TIUNSrLANTATION 

It IS frequently advisable to transplant a nerve from its normal 
anatomic position to one which will shorten a gap in the nerve or 
one which will protect it from external trauma Sometimes the radial 
nerve can be transplanted to a position on the mesial aspect of the 
humerus and valuable length giined in overcoming a large defect 
between the injured ends TTie ulnar nerve is frequently injured m the 
ulnar groove at the elbow joint and tardy ulnar nerve palsy may 
develop years after the original trauma to the bony structures It is 
advisable in most injuries of this type to transplant the nerve from 
its normal posibon behind the joint to a position under the flexor 

of the 

■ losition 

Wicn 

the ulnar nerve is severed and it is necessary to transplant the nerve 
so as to bring about a good end to end anastomosis the procedure 
IS invaluable and can be combined wbh anatomic shortening by 
flexion of the elbow joint to overcome long defects of the nerve 

DONE RESECTION 

In combined injuries of bone tendons and nerves of an extremity 
it IS often necessary to resect a portion of bone m order to brins 
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the xilna were destroyed for a distince of about 3 inches (7 62 cm ). 
By resecting 3 inches of the radius, as represented in figure 309 
(lower) a good end to end anastomosis of both nerves and most of 
the tendons was made possible The patient obtained a very satis- 
factory result At times the humerus can be shortened during open 




Fig &09— Upper, Se>«rc miuiy to nght forearm xvith loss of tendon, nerve 
and bone structures for about 3 inches (7 62 cm ) Loucr, Repair of nerves and 
tendons by shortening the radius 

reduction of a fracture so that a large gap m the damaged radial 
nerve is easily overcome When the peroneal nerve is sutured at the 
knee, some authors advocate resection of tiie neck of the fibula to 
improve mobility of the nerve and to avoid direct trauma at the 
suture site 


COMPRESSION OF NERVE BY ANEURYSMS 
The loss of function of a ner\e due to compression by an aneurjsm 
was shown to be a very common entity during the recent war® At 
times, compression alone had accounted for the disability, but fre 
quently the missile which had injured the blood vessel also had inter- 
rupted the contmuit) of the nerve Figure 310 represents compression 
of the sciatic nerv e at the sciific notch by an aneurysm of the gluteal 
arter> Tlie nerve had not been interrupted, but the compression of 
the aneurjsm had eniscd complete paralysis At operation it was 
necessary to pack the sac of the aneurjsm with gauze because of 
hemorrlnge since the provimal end of the artery could not be heated 
Eight dij-s later, the pack was removed and a porUon of gluteal 
muscle was inserted and the sac sutured over this to safeguard against 



CCORCE 5 BAKER 


subsequent hemorrhage Figure 311 shows an aneurysm of the anl 
lary arterj which had caused paral}$ts of the median ner^e by com 
pression It was also found that the missile had caused mtenuption 
of the musculocutaneous nerve, which was easily repaued by end to- 
end anastomosis Double ligation of the artery vnth removal of the 
sac of the aneurysm resulted in rapid return of function in die median 
nerve By the end of six months, function was also noted in the dis 
Iribution of the repaired musculocutaneous nerve 



Fig aio -Compression of sci4lic Dcne by «neuiysni of gluteal artery 


^XRVE CRAFTS 

Perhaps the best type of graft to imdeitolce at the present tune is 
an autogenous cable graft * but all efforts to bnng about union of the 
nerve should be tried first The facial nerve has been successfully 
repaired by nerve graft' but die defect « usually small and the repair 
m the facial canal is devoid of the cvtemal influences of the soft tis 
sues as m other penpheral netves 

Iq Qjneral, it may be stateu that whenever a nerve could not be 
renafred by the methods usually employed to bring about end to end 
su^e, the use of a nerve graft m die human race produced a poor 
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result ** Most of the literature pertaimng to successful nerve grafts 
has been primarily restricted to animal e\perimentation^® and 
attempts on the part of many neurosurgeons to bring about clinical 
regenerabon by homogeneous or autogenous grafts must be regarded 
as unsabsfactory In bme, it may be possible to change this discour 
aging outlook to one of optimism and it is to be hoped that the re 
iiewed inveshgations in surgery of the peripheral nerves during the 
recent world war will be of \aluable assistance in this problem 



Fig 311 —a Aneurysm of axillary artery compressing median nerve and as 
social^ with interruption of musculocutaneogs nerve b, appearance after resec- 
tion of aneurysm and end to-end suture of musculocutaneous nerve 


CAUSALCIA 

Pam Is seJdojn o complicabon when a nerve has been completely 


proittl me iiiij,<.is ui tuts iiuui on uujects and cannot stand to ha%e 
anytliing touch them Tliej prefer cold compresses, such as wash 
cloths or esen running svater, and wiU not tolerate heal in any form 
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Afobons of Uie body, noises, mental anxiebes, and so forth, always 
etcite the severe burning pain Incomplete lesions of the median and 
bbial nerves seem to be the most common sources of causalgia This 
IS thought to be due to the fact that these nerves cany a larger per 
centage of sympathetic nene fibers Diagnosbc sympathebc nme 
blocks will disbnguish causalgia from other painful syndromes, and 
htie, major causalgia is usually relieved temporarily by repeated in 
jeebons of anestbebc agents into the sympathetic nerves or per 
manently by sympathectomy When there has been damage to the 
soft parts or blood vessels, a persistent pain may etist which may be 
relieved by exploration of the wounds region and by releasing a 
major vessel from dense adhesions and scar This pain may be re 
garded as minor causalgia and is not always affected by nerve bloc^ 
sympathectomy or by local operabon In cases of this type it is ad 
visablc to bring about relief before a mental pam pattern or drug 
addiction occurs, and early intervention is advocated** In cases of 
long standing causalgia the skin over the affected parts will be pmk 
and glossy and there usually will be associsted wasting of the miisdeSj 
hyperhidrosis and trophic changes of the digits The joints will 
stiffen and the roentgenogram of the bones may show evidence of 
rarefaction and osteoporosis 

METHODS OF ISIPnOVl>C FU>CnOV ^lEN NEUnonniUPHY FAILS 
^Vhen the funebon of an extremity is unpaired by failure of the 
nerve to regenerate and other attempts at resuhire or neurolysis have 
been unsuccessful, it is well to consider all the possible surgical pro 
cedures which could be employed to bring about the most useful 
extremity Tendon transplantation for radial nerve paralysis has been 
excepbonally well handled Besection of normal bone to bnng about 
end to-end anastomosis of the radial nerve may be associated with 
more dysfonebon than accompanies a good tendon transplant for 
extension of the hand It is my opinion that the results of this pro 
cedure are so gratifying that it should be used m all cases in which 
failure of nerve surgery « obvious 

There does not seem to be a very satisfactory method for correcting 
foot drop lO cases of palsy of the peroneal nerve and tendon trans 
plantabon is not as helpful as a well made r— •> ' 


' ■ IS required to walk over 

muEh ground as in farming \Vhen street and office work is required, 
a cumbersome apparahis nwy fie satisfactory 
When the median nerve has been irreparably damaged, such pro 
cedures as die “opponen.. interposibon operabon " as advued by 
Bunnell are of value in a.-5isting in the formabon of a better grasping 
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hand By this method the fingers are able to oppose the thumb and 
small objects can be handled quite readily. 

Tendons often will be scarred and contracted In cases of this type 
of injury, tenolysis and plastic repair of the contracted skm may im- 
prove the function of the mvolved extremity Skm grafting is often 
necessary m cases of extensive injury Orthopedic and plastic surgeons 
can be of invaluable assistance in the reconstructive treatment m a 
case in which a nerve lesion is beyond surgical repair Operative 
surgery as appbed to the hand itself is a major specialized field de- 
voted to the improvements of function and usefulness An over-all 
picture of what can be accompbshed in cases of nerve lesions should 
be in the mmd of every physician and surgeon responsible for the 
care and treatment of a patient with a damaged peripheral 
nerve,® * it it should be his professional duty to see that 
the best attention is given so as to obtain this objective 
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ANSERINA BURSITIS, A PAINFUL CONDITION OF THE KNEE 
‘ (CYSTIC inCROMA OF HORSEMEN) 

Henhy W Meyeuding and Jesse P Chapman 

The largest and most consistent bursi of the three located at the 
inner aspect of the knee is the one between Uie lower portion of the 
libial collateral ligament and the tendons and insertions of the sar 
tonus, gracilis and semitendinosus muscles This bursa is known as 



Fig 312 -Left, a rigl t leg showing a distended ansenna bursa nght the re 
laUcnship of a distended anserina bursa to the tendons of the sartoriiu’ tracJn 
jnd semitendinosus muscles ’ *• 


11, 1 iiuerma bursa It gels its name from the fan shaped insertion 
,„to the Ubia of tl.o three pres.rasl, mentioned muscles nhlch ms„ 

medial collateral Ii^ • • 

and mfenor one 
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The tendons of the sartonus gracilis and semitendinosus muscles 
as they pass across the knee joint at first he slightly posterior to the 
medial femoral condyle and then describe an arc the concav’ty of 
which IS directed anteriorly to fit the oantour of the medial aspect 
of the tibial head The tendons then pass forward over the medial 
collateral ligament of the knee to insert as a fan shaped aponeurosis 
(pes ansenna) in the proximal portion of the medial surface of the tibia 
The sartorius hrgest and most superior muscle overlies the tendons 
of the gracilis and semitendinosus muscles these hvo latter form a 
second plane in which the semitendinosus muscle is slightly deeper 
and mfenor to the gracilis muscle 

Betxxeen the tendons that constitute the pes ansenna and the 
medial collateral ligament of the knee there is a large bursa (the 
bursa ansenna) located on the medial aspect of the tibia near the 
junction of the diaphysis and proximal portion of the mctaph)^is 
Anatomists generally asenbe two bursae to this region (1) the bursa 
musculi sartoni propna separating the sartorius muscle from the 
gracilis and semitendinosus muscles and (2) the bursa ansenna 
separating the latter two muscles from the medial collateral ligament 
Pomer dissected some ^30 knees in a study of the bursae and found 
that in only one of six adult cadavers were there two separate bursae 
In the remaining 83 per cent of such cadavers tliere was only the one 
large bursa One of us (\fcyerding*) referred to the ansenna bursa 
m a previous publication wnimg that this bursa lies between the 
conjoined tendon of the gracihs and the semilendioosus muscles and 
the tibia and that it may connect with the bursa m sartoni propria 
bebveen the tendon of the sartorius muscle and the conjoined tendon 
of the gracilis and semitendinosus muscles A case of ansenna bursitis 
was presented on another occasion* in which the pabent had been 
operated on and the bursa had been found to be filled wtih osteo 
cartilaginous bodies 

The form of the ansenna bursa is roughly that of a right triangle 
with one side of the nght angle parallel to and some 2 cm posterior 
to the bbial crest and with the other side of this nght triangle lying 
in a horizontal plane roughly parallel to the supenor border of the 
sartorius tendon "fte dimensions of this bursa are variable but the 


the base of the wedge directed posteromedially (fig 312 right) 

In spite of the size and constancy of this bursa as well as its Joca 
tion in a region suscepbb'e to trauma very httle has appeared in the 
medical literature concerning conditions which may affect this bursa 
Le Fort and Albert reported five cases of ansenna bursitis among 
cavalrymen who received constant trauma to this region they judged 
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it to be a clinical entity which they called “cystic hygroma of cavalry- 
men’ Le Bourgo in 1930 reported three cases of ansenna bursitis, in 
one, tuberculosis of the anserma burs i had afflicted a soldier twenty-one 
years old, in the other tw o cases nonspecific inflammation had occurred 
among men in their late thirties Moschco^vltz m 1937 reported some 
“hventy to twenty Eve” cases, and called attention to the fact that 
anserma bursitis could be a cause of pain which might be confused 
with chronic arthritis He described the condition as of common oc 
currence among obese women who gave a typical history of the pro- 
duction of pain m the inner portion of then knees on walking up and 
down stairs His patients obtained their ^eatest relief by means of 
loss of wei^t Zadek m 1942 reported a single case in which the con 
dition afflicted a Negro, fifty jears of age, who had had a swelling 
of the nght knee for one and a half jears that had been associated 
with local pain and a burning sensation 

PRESENT SERIES 

In our senes of fourteen cases, the consistent finding was swelling 
on the lower medial aspect of the knee In general, this swelling was 
associated with a dull aching or burning Ijpe of pam, which was made 
worse by motion and was relle^ ed by heal or rest In all but one of 
our cases the condition occurred in males, the majority of whom had 
been employed at heavy labor The average age was forty sue years, 
with a range from thirteen to sLxty seven years The average length 


Table 1 

Mserina Bimsrtis Details in Five Cases not rtEPORTED in Text* 



nineteen months, with a variation from one month to seven years 
Our only female patient was forty h\o jears of age, she had been 
employed as a hotel chambermaid, which necessitated working on her 
knees ° 

Ot out senes ot (outteen pahente. sn id not hate suigtcal treat- 
ment Of these sue, tteo ttere adtased to aceept conservative treat- 
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ment because of extensive hypertrophic arthntis of the knee joint One 
received conservative phjsical (])erap> because of the bnef durabon 
of symptoms (four weeks) Three patients were unable to remain at 
the Clinic for surgical treatment 

Surgical excision is the treatment of choice and vve advised this 
for ten of our patients Eight of the patients remained at the Clinic 
for such treatment We shall report nine cases in the text, the remain 
ing five cases are summanzed in table 1 

REPORT OF CASES 

Case 1 —A fanner fort> four yean of age was admitted to the CLnic com 
plaining of swelling of the left knee of two years duration He had been seen 
about sixteen yean prior to this admi»sion and at that bme a diagnosis of hyper 
trophic arthnhs had been made and a loose body had been removed from the 
posterior porbon of the left knee joint The pahent said that about a week pnot 
to his admission the second time he had worked rather strenuously puUuig weeds 
after which the inner aspect of the left knee had become considerably swollen 
and painful but that after rest and the application of hot fomentabons the swell 
mg had subsided temporarily 

The physical examination revealed a cystic mass below and medial to the 
patella of the left knee The mass was not teller A sight area of carcusifereDbal 
infisminatjon about the mass was noted A roentgenogram of the left knee re- 
sealed marked osteo-anhntis w«h narrowing of the |0int space Many loose 
osteocartilaginous bodies were noted in the surrounding bssues 

At operation on June l-l 1935 a targe ansenna bursal sac 6 by 6 by A cm 
was removed from the inner aspect of the kft knee This sac apparently ongi 
nated from the fascial plane just below the tibial margin The sac was thick 
walled and was £]Ied with a clear yellowish fluid of semimucogelabnous and 
serous character At the base of the sae there was a deposit of xanthomatoas 
bssue The specific gravity of the flu d was ] 02-3 The report of the patholopc 
examinabon was 'Tiursitis with thickened fibrous walls "Ihe pahents post 
operative course was entirely uneventful More than a year later the pabent re- 
ported that he was able to walk as well as anyone and that he was very well 
sahsEed with the result 


one hour 



ansbuna bursitis 
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Case 3 -A fanner, thirty years of age, was seen at the Chnic in February, 
1935 A mass about the size of an egg was noted on the medial aspect of the head 
of tlie left bbia Anteroposterior roentgenograms of the left knee revealed a soft- 
tissue shadow (anseiina bursa) about 1% inches (4 5 cm ) in diameter on the 
medial aspect of the left knee joint, With a small calcified zone in the outer 
aspect Lateral roentgenograms of the knee joint revealed the mass projectmg 
posteriorly 

Operation was advised and accepted The anserina bursa was excised from 
its position between the semilendinosus and gracibs tendons The buisa con- 
lamed a typical, apple-jelly hke substance The patient was seen seven montlis 



Fig 313 —Left knee of the patient m case 3 showing a soft tissue shadow on tlie 
medial aspect of the upper part of the left bbu. with small zone of calcificabon. 


later, at which time he had an entirely asjmptomatic knee The operabve wound 
was healed (fig 313) 

Case 4 -A farmer, forty years of age. was seen at tlie Clinic complauung of 
loeloog of the left knee of h*"© years dimbon He sajd that the episodes of lock- 
mg occuned as often as every week, but less often during the summer, and that 
ihey were associited with only moderate pain and occasionally With slight swell 
ing lie furtlier said that about five months prior to hij admission he had first 
noticed a minute swelling (a half inch or IJJ cm ) on the inner aspect of the 
loww portion of the left knee This swellmg had progressively increased In site 
iinhl It became about 2 inches (5 cm ) in diameter 
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Physical exminatioa disclosed a weD-dewIoped well nounsbed mail of 190 
pounds (662 kg } A smooth hard, sound mass 2 inches (5 cm ) m diameter 
was seen l>ing on the lower media) aspect of the left knee Apparently it was 
attached to Uic underlying tissues This mass was not tender There was no abnor 
mal motion in the knee joint, but normal ettension of the knee was limited hy 
10 degrees There was no periarticular swelling or thickening A loose osteo- 
cartilaginous body was present above the pateUa The roentgenograms disclosed a 
portion of osteochondromatosis in the ansenna bursa of the left knee (fig 314 a) 


returned a year later with multiple loose bodies in the opposite (nght) knee 



Fig 314 —a Left knee in case 4 showing osteochondromatosis m the ansenna 
bursa b gross specimen removed at operation in case 4 showing loose osteo- 
cartilaginous bodies In the anserma bursa To the right in the photograph is shown 
the loose body removed from the suprapatellar pouch. 

These were removed In spite of these procedures soreness persisted m botJi 
knees when the pabent walked more than a quarter mile 

Case 5 -A boilermaker forty nine years of age was admitted with a history 




ANSERINA BUBSITIS 993 

movable A roentgenogram o{ tlie left knee revealed a soft tissue swelling over 
tbe medial tibial condyle without boiiy deformity 

At operation a longitudmal inasion was employed dissection was earned 
down the inner aspect of the knee to the bursa The sac was readily excised 
Closure of the resulting defect was made by pulling over the tendons of the 
sartonus gracilis and seirutendinosus muscln antenorly The patient made a 
satisfactory recovery while he was under our observation 

Case 6— A boy thirteen years of age bad first noheed a swelling medially 
below the left knee four weeks priM to his admission at the Clinic There was no 
history of injury The swelhng had recurred every three or four days after the 
onset and had lasted about twenty four to forty eight hours after which it com 
pletely subsided ^Vhen the swelhng was at its height the patient was unable to 
extend his knee completely because of the pain produced He said that the pain 
was great ‘ t,- „1 u , . 

The r I ' . 

boy with ' 1 * I ' I 

the left » ' > 

anserma bursitis was made and physical therapy was advised. 

Case 7 —A man sixty seven years of age came to the Cliiuo complaining 
chiefly of pam and swelhng over the medial aspect of the nght knee of two years 
duration Two years pnor to his admission the patient had first noticed nocturnal 
I ains in the nght knee of suffioent intensity to awaken him from sleep Similar 
diurnal pam also occurred after extensive use of his legs About the same tune 
he 1 ad noticed a small soft swelhng on the medial aspect of the right knee this 
swelhng was gradually increasing in size The pain could be rcheved temporanly 
by the apphcation of heat but was unaffected by weather or rest There was no 
I istory of instabihty of the knee joint or of locking The nght femur had been 
fractured some thuty nine years prior to the patients admission This had resulted 
in inches (S 2 cm ) of shortening 


Case 8— a man fifty five years of age complained Inadenlally that motion 


At pbvsical examination s snapping sensation vxas imparted as i 
sartoii s tendons shppcd over a small distention of the underlying 

Results of roentgenograms were negative The patient ’ 

excision but decided to defer it 

Cave twexfty^ree yean gave a history of oain in it., 


the graalis and 
~.j ansenna bursa 
adiTsed to undergo 


.Che m ,he ™cj..l .,dc hi Ihc „gh, 
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ous game of termis Swelliog of the hiee and a dull achmg paia had penuted 
more or less constantly from that tune to the tune we saw hijn. There had been 
DO lochmg, but increased stiffness and pain on prolonged use of the knee had 
been nobced The appheabon of heat provided rehef from symptoms 

The physical exammabon revealed a sLght swellmg and fluctuabon over the 
medial aspect of the head of the right bb(a There was no tenderness, but marked 
atrophy of the nght quadriceps fejnons rnuscle was present Roentgenograms du 
closed nothing abnormal 

A large anserma bursa filled with a thick, glauy, mucilaginous fluid, and two 
smaller cysts of the medial seimlanar carblage were excised The postcperabve 
course was uneventful and the patient remained asympfomabc for s« years after 
the operabOD At the end of six years however, he was seen elsewhere because 
of a reeunence of the condition including pain and tenderness over the site of 
inserbon of the medial collateral Lgament Into the tibia The diagnosis made else- 
where was bursibs Treatment by the Injection of procaine hydrochlonde and 
mulbple puncture was earned out with Improvement 

SiniMARY 

A bnef icview of the anatomic aspects, symptoms and literature of 
anserma bursitis has been presented, and fourteen cases of our own 
have been mentioned Nine of the fourteen cases have been reported 
herein The possibility of an affection of the ansenna bursa shouJd 
be considered in the presence of chronic, low grade swellmgs of the 
inner aspect of the knee with dull localized pam and other symptoms 
which may be confused with those of clironic arthntis ^Vhen the con 
dition is acute or subacute, treatment should be conservative, it should 
consist pmnanly of rest reduction of weight and physiotherapeutic 
measures or aspiration of the contents of the bursa Surgical removal 
IS indicated m cases of recurrence osteochondromatosis, or m cases 
of long duration of the condition 
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TRKvVTMENT 01' CVRONOMA OF THE UPS 


John B Eiucsi 

Acassroiun and Nisibiht) are Iwo factors which contnbute im 
measurably to the successful manigcmcnt of carcinoma of the lips 
Not W »V>f •'•••' •» «-.*! .»'.«»« 4^ Ihe 
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time after the onset of the disease and particular!) if treated before 
metastatic lesions ln\c dcxcloped m the ccrMcal nodes Unsalisfactor) 
results in the care of these lesions usuill) can be attributed to one or 
more of the {t)Uo^^^ng ciuscs (1) ignorance, unconcern or fear of 
operatise procedures on the part of the patient, (2) failure of the 
clinician to recognize malignant lesions of tlie lips, with the result 
that much \aluable time is lost before proper treatment can be insti 
tuted, (3) Oic appUcAliou of caustic drugs, particularly silver nitrate 
which may increase scriouslj tlic activity of a relatively slow growing 
neoplasm, (4) insufficient treatment or unsuitable forms of treat 
merit, and (5) neglect of the regional l>mpb'ilics 

The hps are a rather common site for the development of carcinoma 
Of all the malignant tumors of the entire body treated it the Mayo 
Chmc during 1945, 2 3 per cent involved the hps Carcinoma on this 
location IS definitely a disease of men, since we hai e found that only a 
trifle more than 1 per cent of the patients who have this disease are 
women More peculiar, however. Is the fact that about 98 per cent 
of these lesions are on the lower lip only 

In many cases of carcinoma of the hps, no cause whatsoever can be 
found for the development of the growth Long continued exposure 
to the sun and wind and chronic irritation from tobacco seem to be 
the most common etiologic factors Leukoplakia, chronic inflammatory 
ulcers, chronic scaling lesions, chrome fissures or cheilitis often pre 
cede the development of epitheliomas on the lips In some instances 
trauma and actinodcrmatitis ate contributing causes Although the 
irritative factors just listed never produce mahgnant lesions in some 
individuals, it is certain that they do contnbute to the development 
of such lesions in many others Consequently, m any discussion on 
the preventive treatment of caremoma of the lips these etiologic 
conditions should receive careful consideration 

Mahgnant tumors which affect the vermilion portion of the hps are 
himted for the most part to squamous cell epithehomas Practically 
all such lesions in this location anse primarily in the mucous mem 
995 
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ous game of tennis Swelling of the knee and a dull, aching pam had persisted 
more or less constantly from that tune to the tune we saw bun. There had been 
no locking but increased stiffness and pain on prolonged use of the knee bad 


closed nothing ahnormaL 

A large ansenna bursa filled with a thick glairy mucilaginous fluid, and hvo 
smaller cysts of the medial aeoulunaf cartilage were excised The postoperabve 
course was unesentful and the patient remained asymptomatic for six years after 
the operabon At the end of su years howeser he was seen elsewhere because 
of a recurrence of the condibon including pain and tenderness over the site of 
mserUon of the medial collateral I gameni Info the bbia The diignosis made els^ 
where was bunibs Treatment by the iniecbon of procaine hydrochloride and 
mulbple puncture was earned out w|h unpnwement , 


SUM31AR) 

A brief review of the anatomic aspects symptoms and literature of 
ansenna bursitis has been presented and fourteen cases of our own 
have been mentioned Nine of the fourteen cases have been reported 
herein The possibilit} of an affection of the ansenna bursa should 
be considered in the presence of chronic low grade swellings of the 
inner aspect of the knee with doll localized pain and other symptoms 
which may be confused with those of chronic arthnbs WTien the con 
dition 1$ acute or subacute treatment should be conservative it should 
consist pnmanly of rest reduction of weight and physiotherapeutic 
measures or aspiration of the contents of the bursa Surgical removal 
IS indicated in cases of recurrence osteochondromatosis or in cases 
of long duration of the condition 
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plastic closure of the rcsultnnt defect is possible, thus permitting 
prompt reconstruction of the lip with a satisfactory cosmetic result 
Second, and of more importance tlnn the first, is the fact that surgical 
remosal of the local Icsiun permits a detailed histologic etamination 
of the entire growth At the Clinic, when an epithelioma of the hp is 
eacised, it is sent at once to the pathologist who freezes the tissue and 
immcdiatcl) prepares sections for microscopic study, the grade of 
acti\ it) of the tumor Is determined and the edges are checked to make 
certain that the lesion has been completely remosed and that a border 
of normal tissue surrounds it Tlie preparation and examination of 
frozen sections of tissue b) a competent pathologist requires but a few 
minutes and the information derued from such histologic study is 
mxaluablc to the surgeon After an epithelioma of the lip has been 
excised, we alwaxs wait a few minutes for the pathologist’s report 
before proceeding with the closure of the wound 


urc Not until the diagnosis is certain should radical removal of a 
questionable growUi be attempted The excision of bits of tissue for 
biopsy does no harm proxidmg that the nccessar) treatment is insti 
tilled wathin a reasonable Icn^h of time thereafter 

TnEATHENT OF PRECANCEItOUS LESIONS ON niE LIPS 
It is reasonable to assume that the remoxa! of lesions which are 
nonmahgnant but which are hVely to lead to the development of an 
actual carcinoma xvill contribute greatly to the control of malignant 


Surgical removal and miscroscopic study is the treatment of choice 
rather than irradiation As shown m figure 015 the exposed part of the 
mucous membrane of the Iip is completely excised under local anes 
thesia and the mucous membrane at the edge of the wound is under- 


two or three monijis 

The mucous membrane^emoved m this fashion ahvays is esammed 
- hmv many of these precancewas 
Ignant change, that Is, are grade 1 

treatment for precanceroiis lesions fte^hns’in^vie^”'' t in^* 
several hundred operation, „£ ft., prfor^ed S™! 
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brane, although the vermilion border occasionally is invaded sec 
ondarily by squamous cell or basal cell epithebomas which start m the 
sur'" f • ■ ')e expected 


in ■ the growth 

ant . ^ of the hp 

spread and involve the entire hp, those on the lower hp may infiltrate 
the tissues of the cheek or chin, become attached to the periosteum 
of the ij- ’ • ’* • • <■ t}ie mandi 

ble itse cumsenbed 

elevatec rgins, some 

are deeply ulcerated and inflamed whereas others are large fungabng 
masses Clinicallyi little difficulty is encountered m the diagnosis of 
epithebomas on the lips, although some of them, particularly the more 


does not heal in 


three or four weeks, a specimen should be removed 


vanced stage 

All carcinomas at the Cluuc are examined microscopically and are 
graded from 1 to 4 (Broders’ classification), grade I being the least 
malignant and grade 4 the most mahgnant In studying a large senes 
of cases at the Clinic of pnmary and untreated epithelioma of the 
lower bp, Figi found that m 3877 per cent the epithebomas were 
grade 1, in 52 17 per ceol were grade 2, in 8 51 per cent were grade 
3 and in 054 per cent were grade 4 Smee it is generally accepted 
that mahgnant neoplasms of low grade are radioresistant, we beheve 
that it IS extremely important to determine the grade of achvity of 
all epitheliomas on the lips, particularly when dealing with the treat- 
ment of the regional lymphatics This phase of the subiect ivill be 
iscussed later Also relative to the histologic grading of epitheliomas 
of the bps and of great clmical importance is the fact that active 
inflammation, whether due to infection or to the application of caustic 
agents, such as silver nitrate, can defimtely uicrease the activity of a 
malignant lesion, thereby inviting early metastasis or perhaps chang 
mg a relatively slow-growing and inactive carcinoma to one of a much 
more serious nature » » i 

The treatment of epitheliomas of the ups should bo thorough, which 
at tunes necessitates extreme therapeutic measures to effect a cure 
In eeneral we believe that wide surgical excision of the primary 
lesion IS the treatment of choice, having two distinct advantages First, 
the local lesion is rapidly removed, in most instances, an immediate 
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brane offers i better cosmetic result thin dots the c\ct ion of only 
a portion of the mucosa 

Mans pntients with n frnnV. cpithehomT on the lower hp ilso may 
base thickened patches of leukoplakia or keratoses elsewhere on the 
hp In these cases cscision of the malit^ant lesion can he combined 
with rcmosnl of the exposed mticous membrane is )ust described 
Such treatment not only removes the epithelioma but also prevents 
the development of other epitbchomas on the hp 

TltEATatEVr 0 \ CAIICINOMA Ot TIIE UPrER UP 
In man) ways, more diffiaillics are encountered in the surgical 
removal of malignant tumors of the upper hp tlnn of the lower hp 
Consequent!) it is fortunate tint the upper hp is an uncommon loca 




Fig 310 —Method of closure of defect of m ddle third of upper Ip following 
removal of a carcinoma After the incisions ind cated in o have been made and 
after the four triangular portions of the lull thickness of the cheeks have been 
removed the two lateral flaps of tissue can be advanced and sutured in the median 
Ine (b) 


lion for epitheliomas For very small carcinomas on tlie upper lip 
an acceptable closure can be obtained by the surgical removal of the 
lesion in such a fashion as to form an inverted V shaped wound the 
margins of which are sutured togetlier However for larger epilheli 
omas this procedure even in conjunction with plastic operations at 
he angles of the mouth is most unsatisfactory because^ of the fixation 
soft tissues at the base of the wase 
After excision of carcinomas in the central portion of the upper lip 
V accomplished by movtng flaps of the full thickness of 

e cheeks across to the median line (fig 316) This is a rapid method 
0 closure and one to be recommended since it can be completed in a 
single stage If the loss of tissue is confined to the middle third of the 
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a single patient ever having an epithelioma on the Lp subsequently 
It IS interesting to find that for unlmown reasons, preeancerous lesions 
are extremely rare on the upper hp, consequently, the operation just 
described for excision of the exposed mucous membrane js limited 
largely to the lower Iip Not infrequently, a preeancerous lesion in 
volves only a small portion of the lip, under these circumstances it 



Fig 315— Method of excising enhre exjiosed part of mucous rnembrane of 
the lower Lp for preeancerous leUoiu a Mucous membrane to be removed is shown 
by dotted hue h Mucow membrane being excued c Mucous membrane at edge 
of wound IS undermined d Mucous membrazie at edge of wound being sohir^ 
to cutaneous edge e Wound completely sutured 

generally seems prrferaWe to excise all of the exposed mucous mem 
brane of the lip rather than just an elLpse of tissue around the lesion 
itself We have seen many patients who have had a preeancerous 
lesion removed on one «ide Ae lip and who later had a simiLjr 
lesion on the opposite side If aU of the exposed mucous membrane 
had been removed at the initial operation this difficulty would have 
been obviated Then, loo, excision of all the exposed mucous mem 
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brane ofFcrs a better cosmetic result thin does the excision of only 
a porbon of tlie mucosa 

Many patients with a frank epithelioma on the lower hp also may 
ha\e thickened patches of leukoplakia or keratoses elsewhere on the 
hp In these cises excision of the malignant lesion can be combined 
mlh remoxal of tlie exposed mucous membrane as just described 
Such treatment not only remoxes the epithelioma but also prevents 
the dexelopmcnt of oUicr epitheliomas on the bp 

TREATMENT OF CARCINOMA OF THE UPPER UP 
In many xvays, more difBculhes ire encountered m the surgical 
removal of malignant tumors of the upper hp than of the losvei bp 
Consequently, it is fortunate that the upper lip is an uncommon loca 



Fig 316 -Method of closure of defect of middle third of upper lip following 
removal of a carcinoma After the inastons indicated lo a have been made and 
after the four triangular portions of the full thickness of the cheeks have been 
removed the two lateral flaps of tissue can be advanced and sutured m the median 
line (h) 


tion for epitheliomas For very small carcinomas on the upper lin 
an acceptable closure can be obtained by the surgical removal of the 
lesion m such a fashion as to form an inverted V shaped wound the 
margins of xvhich are sutured togetlier However, for larcer emtheJi 
omas this procedure even in conjunebon xvith plastic onerahonc nf 
the angles of the mouth, is most unsatisfactory because'of the fixation 
of the soft tissues at the base of the nose “xation 

After excision of carcinomas «i the central nortion tv 
repan can be accomplished by moving flaps^^f ,he 5 
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> •' ’ " « . * jggj an Esllanclei 

. ^ • sists in the transference 

of a wecl^c of tissue from the nonnal loner Jip to the defect of the 
opposite iip This operation is a particularly effective method of clos 
ing a defect due to removal of a carcinoma of the outer portion of 
the upper lip The trnngular flap from tlic loner lip with a pedide 
containing the inferior labial artery is rotated and sutured into the 
defect of the upper lip ^Vl^en healing is complete (a matter of thr« 
weeks) the pedicle is cut across and the vermilion borders of the 
upper and lower bps arc readjusted 



Fig 317— An EstlanJir type of operation for closing a defect of the outer 
ll ird of the upper lip following the removal of a carcinoma The lesion Is re 
moved so as to leave an inverted V shaped defect A triangular wedge of tissue 
from the lower Lp with a pedicle containing the Inferior labul artery Is rotated 
and sutured into the defect Afler three weets the pedicle Is cut across and the 
vermilion border of each lip is readiusled as shown In lower drawing 


When an epithelioma on the upper lip is so large that its removal 
results in loss of the greater part of the lip it is preferable to leave 
the wound ojien and reconstruct the part by means of a forehead 
flap or a clavicular or cervical tube flap of skin These flaps most be 
elevated and delayed in stages to insure their blood supply before 
ihev can be transferred to the defect Consequently their preparation 
pniiires several weeks A forehead flap oilers skin of good color and 
1 hire and can be transferred to the defect quicker than a tube flap 
0 1 for bald headed indi/iduals or for those who prefer to have no 
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scarring on the forehead is a claMcular or cervical tube flap of skin 
used to reconstruct an upper lip The problem of pedicle skin flaps 
to repair an upper lip wall not be considered further here since it is 
not directly concerned with the treatment of carcmoma of the upper 
hp 

TREATjrENT OF CA^CI^OMA OF TIIE LOWER LIP 
In removal of epitheliomas which do not involve more than a third 
of the low er lip a V-shaped incision is used, after excision of the lesion 
the margins of the tissue are sutured together The subcutaneous tis- 
sues, muscle and mucous membrane are approximated with catgut 
sutures and the edges of the skin with interrupted fine silk stitches 
When properly executed, this operation leaves an excellent cosmetic 
result, since the small amount of tissue removed does not change 
appreciably the wadth of the ora! fissure 
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in the reconstnicbon of the loner Iip also have increased the width 
of the upper lip Tins necessitates a reduction of the upper bp to its 
normal horizontal dimensions by removing a triangular portion of 



a b 

Fig 319 —V sliai>«d defect (a) c( lower Iip ir juiured together in median 
line (2>) Mucoial and cutaneous edges of lateral innsfons are sutured together 
la and b) to form vermilion border for new lower hp The dotted tnangular 
areas (a) of mucous membrane on cither side of upper lip when excised and 
sutured tend to produce a more notmal contour of new angles of the mouth 


tissue at each angle of the mouth Tlie end result of this plastic pro- 
cedure IS most satisfactory both from a cosmetic and a funcbonal 
standpoint even m cases in wluch practically the entire lower hp has 
been removed Some surgeons prefer not to reject the tnangular pieces 



FiZ. 320— Epithelioma of one side of lower Iip Reconstruction of lower Iip here 
requires plastic operabon at only one angle of mouth as outlined tn drawuag 


of cheek tissue at each angle of the mouth but to cut them as pedicle 
flans and to turn them dosvn for reconstniction of the lower hn how 
mv colleagues and I believe that better results are obtained 
tBKe tnangular pieces of tisnie are discarded 
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When a large epitbchoma is confined to one side of the lip, a satis 
factory reconstruction of the lip can be accomplished often by doing 
a plastic operation at only one ancle (on tlie same side as the lesion) 
(fig 320) 

\\henever an epithelioma of the lower lip invades the tissues of the 
cheek its remoi al cannot be followed by an immediate plasbc closure 
Furthermore, if a large circinoma (fig 321) of the lower hp has be 
come attached to the periosteum of the mandible or actually invaded 
the bone, it should be removed by surgical diathermy (electrocoagu 



Fig 321 -Very eWensive ep rtel oma of wbre tower lip and chin with inva 
Sion of penosteum of mandible This required cautery ercision of lesion and el«v>- 
trocoJgulaUon of mvoUed penosteum " ^ 

lation) The entire growth is excised by the cutting cautery xvhde 
underlying periosteum and bone to which the growth wL attathf^ 
IS thoroughly electiocoagulated This form of treati^nt 
sequestrum of bone which gradually separates and em k ^ ^ 

rn U or three months A radical of Zt tZ ^ 

IS necessary to cure the carcinoma but it unavoidabIv?% believe 
spicuous facial defect Reconstruction of the lower 
be earned out eventually by plastic measures aft« 

U.a, ^o,v.I. »,I. „o, ,ec„r , deh/'ftvdve 
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operation Reconstruction of the entire Jo%ver hp and chm demands a 
large tube flap of skin such as a chest or subaxillary tube The best 
cosmetic result can be obi uned by the use of the skin at the upper 
end (near the clavicle) of a chest tube flap the color of the skin in 
tius region resembles more closely that of the face than does the skin 
lower down on the trunk of the body 
At the Clinic as far as the local primary lesion is concerned the use 
of radon seeds radium plaques or external irradiation is confined gener 
ally to large epitheliomas grade 4 of the lips also to carcinomas of 
very elderly individuals or to malignant lesions on the lips of pabents 
for whom the surgical risks are extremely great 

TnEATarE>T of CCRMCAL L^TItni >ODES 
Of the utmost importance in any considcrabon of epithelioma of the 
1 ps are the regional lymph nodes Owing to tlie rich supply of lymph 
vessels about the lips cervical metastasis can occur early in the 
course of the disease even thougli the primary lesion is rather small 
In all individuals lymph channels are present which dram mlo 
nodes of the submental and submaxillary triangles Usually exteu 
sions to the neck from a primary lesion on the Iip involve Brst the 
submental or submaxillary nodes and arc limited to the side cor 
responding to that of the primary tumor However if the onginal 
growth IS traumatized or inadequately treated metastatic growths 
may develop in the opposite side of the neck It is generally known 
that in some individuals a few lymph vessels from the lower hp may 
dram into the deep cervicil nodes on the some or opposite side of the 
neck and sometimes may even enter the mental foramen of the 
mandible Consequently it is possible although unusual for a meta 
static growth to develop in ft deep cervical node without any evidence 
of metastasis to the submental or submaxillary nodes in some cases 
of epithelioma on the lower lip Involvement of a mental node is 
extremely rare and practically never occurs unless the primary lesion 
IS recurring due to inadequate treatment 
Since metastasis to the regional lymph nodes is likely to occur the 
therapeutic management of patients who have carcinoma of the bps 
should include not only removal of the pnmary lesion but treatment 
of the nodes in the neck as well We believe that the most effective 
method of preventing cervical metastasis is to block off the lymph 
channels by surgical removal of the cervical nodes Because the sub 
mental and submaxillary nodes are most likely to become involved 
we recommend that every dissection of cervical nodes include dis 
section of submental and submaxillary nodes and also the nodes near 
the unoer part of the jugular vein If on microscopic examination by 
r “en section method one or more of these nodes is found to be 
involved bv a metastatic lesion an immediate block dissection of the 
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deep cer\ icM 1 j-mpli nodes is c'lrned out on tlio in\ olv ed side I ^\ ould 
like to repeat tint at the Clinic bihtcril dissection of the submental 
and submaxilhr) nodes and the nodes along the upper part of the 
jugular \em is earned out as a routine procedure whenever any 
eer\ical nodes are remosed A block dissection of the deep nodes js 
resorted to onl> when one or more nodes in the submental submaxil 
lary or upper part of the jugular regions arc found to be involved 
\\ hen block dissection of the deep nodes is undertaken removal of 
the stemomastoid muscle is ad\ocated only when in lesions of a high 
grade of malignanc) or when there is c\tensnc cervical involvement by 
the malignant process 

A dissection of the cciaical nodes for carcinoma of the lips then is 
earned out as a prophj lactic measure to prevent metastasis as well as 
a curative form of therapj to remove cervical nodes already involved 
b> the malignant process Just which patients should be treated by 
dissection of the cervical nodes is determined by many factors At 


the Clinic tlie decision rests largely on the grade of activity of the 
pnmary lesion We have found that squamous cell epitheliomas of 
grade 1 practically never produce metastasis to the cervical nodes 
unless tliey are badly infected or inflamed Consequently patients 
who have epitheliomas grade I widiout any evidence of cervical 
extension are not subjected to dissection of the cervical nodes How 
ever as previously stated an inflammatory reaction due to infection 
or caustic agents can augment the activity of an epithelioma if a 
primary lesion of grade 1 on the lip is badly inflamed it tlien may be 
justifiable to consider removal of the regional lymphatics 
Squamous cell epitheliomas grades 2 and 3 on the lips are so 
likely to produce cervical metastasis that dissection of these nodes in 
the neck is a routine piocedure at the Clinic in all such cases whetlier 
or not there is any evidence of cervical extensions Irrespective of the 
size of a primar> lesion of grade 2 or 3 a gland dissection is to be 
recommended and the most satisfactory end results are to be an 
ticipated in those cases in which no involvement of the nodes is 
demonstrable at the time of their removal 
A dissection of the cenical nodes is hardly justifiable if the primary 
lesion IS graded 4 Under these circumstances much more can be 
accomplished by external irradiation to the neck than by dissection 
of the cervical nodes As a matter of fact many lesions of crade a 
on the bps can be rampletely cured b> irradiation if thev have L, 
produced generalized metastasis ^ 

It is evident from this discussion that at the Clinic dissen.^o 
cervical glmds is not carried out m about 40 per cent S ^ 
carcinoma of the hp because the primary lesion^is 
grade 4 In practically all of the oAer OT ner T.n f ^ 

Sc lesions consist of epitheliomas graded g ™ o ^ 

cervical nodes is recommended ^ removal of the 


rvical nodes is recommended 
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Dissection of the cervical nodes is undesirable {or patients of ad 
vanced age, in poor general physical condition or with too extensive 
involvement of tfic nodes in the neck Under these circumstances, 
irradiation may be considered It Is true, of course, that metastasis 
IS less bkely to develop in elderly individuals and, consequently, we 
usually do not advocate the removal of cervical nodes as a pro- 
phylactic measure in patients beyond 70 years of age When involve- 
ment of the cervical nodes is so extensive as to contraindicate dissection 
of the cervical nodes, irradiation is recommended as a palliative rather 
than a curative measure 

If a solitary metastatic node is found m the neck of a pabent too 
old or too sick for a dissection of nodes the insertion of radon seeds 
into the node has proved Iitghly desirable Usually, seeds worth J 
millicune each are inserted at a distance of 1 cm apart It JS not 
unusual for the node permanently and completely to disappear after 
such therapy 


dissection of cervical nodes, it probably is worth while to recommend 
a course of external irradiation subsequently 

As previously stated, metastasis to the mental nodes is extremely 
rare However, the seriousness of this complication cannot be stressed 
too strongly because the malignant process seldom is confined to the 
nodes alone, on (he contrary, carcinomatous cells are usually found to 
invade the mental foramen and to extend back along the mandibular 
canal In cases such as this not only should the node be removed but 
the tissues in the mental foramen and back in the mandibular canal 
for a distance of 2 or 3 cm should be thoroughly elcctrocoagulated 
Such treatment results in a sequestrum of bone, but flus seems 
to be the most certain method of curing the condition It is well to 
add, however, that in spite of any form of treatment, recurrences are 
common when the mandibular canal is invaded by a malignant 
process 

In conclusion, I would like to st ite (hat it has not been my intention 
to introduce a statistical anal>sis of cases of carcinoma of the lips 
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earned out judiciously and in the early stages of the disease 
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Carcinoma of bladder total cystectomy 
for June 700 

of bronchus diagnosis June 582 
of cervix radium treatment Aug 
775 

of colon prognos s June 670 

right proximal port on, Aug 875 
of esophagus diagnosis June 582 
resection in June 588 
of lips treatment Aug 993 
of lung June 593 
of nasopharynx June 577 
of ovary June 681 
hysterectomy for total, Aug 79'* 
of pancreas head Apnl 40-1 

palliabve operabons anastomosis 
of duct of Wusung m, June 
638 

suppuiabve cholangitis due to 
Feb 23 30 35 


Carcinoma of parathyroid gbnd June 
477 

of perns June 714 
of rectos gmoid prognosis June 6" ) 
of rectum basal cell, June 658 
prognosis June 670 
of salivary gland June 501 
of stomach gastrectomy total Jure 
621 

multiple simultaneous total gas 
treetomy for case report Aup 
919 

operab hty rate June 631 
ulcer coexisting with Apnl 299 
of thyroid gland June 561 
of uterus June 696 Aug 763 
hysterectomy for total Aug 79’ 
radium therapy ylug 775 783 
Werfheim hysterectomy for Aug 
770 

Carobd artery internal Iigabon of an 
esthesia for June 524 
body turnon June 494 
s nus reaehon during neck surgery 
June 527 

Cauda equina turnon June 548 
Causalgia Aug 9S3 
Ceeostomy indications in colonic ob 
stiuctiOD Feb 69 
^um lymphosarcoma June 653 
Cervicibs chrome as cause of leukor 

I rhea treatment Aug 849 

"J'^^rectomy for vaginal Aug 

Cemx ulen carcinoma radium treat 
menf Aug 775 

poIjTS as cause of leukoirhea 
treatment Aug eo2 
Chtoroma bone changes in June 7o0 
Chofa^bs SalmoaelJa typhi munum 
streptomycin in April 373 
suppurative Peb 23 
Cholecystectomy modified m fulm. 
nahng cholecystitis Apr I 395 

I®?**® obstructive with 
cholehth asis Aug 945 

modified cholecystec 
~ 895 

„p- 

cj™ b.k Mo™; 

June 743 

t^drosarcoma June 743 



CUMULATI%E INDEX 


1003 


Colihs, uleerati\e, nonspecific, clcalnz 
mg, regional, June, 654 
Colon, carcinoma, prognosis, June, 670 
nght proximal portion, Aiig, 875 
endometriosis. June, 655 
leioin>osarcom3, June, 656 
obstructions, analysis of 184 cases. 
Feb , 62 

pol>T)s, gross intestinal hemorrhage 
due to, Apnl, 445 
significance, June, 675 
nght, intussuscepting submucous lip 
oma of, Apni, 361 
sigmoid, volvulus of, Feb , 70 
Colostomy, transsersc, technic, Feb, 
67. 63 

Common duct, obstruction, by pan- 
creatic cyst, April, 412 
spontaneous rupture, following 
choledochohthotomy, April, 381 
stone in, suppurative cholangitis 
due to, Feb , 23, 28 
stricture, suppurative cholangitis 
due to, Feb 23, 31 
Congenital gynecological lesions, sur 
gical treatment, Aug , 608 
Cord bladder, Aug , 050 
Cryptorchidism malignant disease in, 
June, 709 

Cushingoid habitus after menopause. 
Aug, 820 

Cystadenoma of ovary, June, 683 
Cystectomy, total, for carcinoma cl 
bladder, June, 700 
technic, June, 706 
urinary diversion, methods June 


Cystic disease of bowel, 

duct, anomaly of, rare, Apnl, 389 
hygroma of neck June, 498 
lesions of bone, differential diagnosis. 

June, 737 

Cysts Baker’s. Feb, 154 
branchial, June, 491 
dermoid of ovary, June, 6SS 
endometrial, nipturcd, Aug. 815 
of bone 

multiple June, 740 
of esophagus, June. 587 
of modiJstinum congenital, June 


of neck. June. 496 
of ovary torsion of, Aug, 812 
of pancreas, management, factors in 
fluencing Apnf, 411 


Cysts of parathyroid glands, June, 477 
tliyroglossal, June, 483 

DEinOHA-nos in surgery, Feb, 219 
Dermoid cyst of mediastinum, June, 593 
of ovary, June, 685 
Diaphyseal tuberculosis, June, 748 
Diathermy m pelvic inflammatory dis- 
ease, Aug , 838 

Diverticulum, esophageal, surgery for, 
anestiiesia in, June, 520 
Meckel s, gross mtestinal hemorrhage 
due to, AprtZ, 443 

Drainage, suction, fluid requirements 
in. Feb . 225 

Duodenum, atresia, congenital, Feb , 76 
ulcer, Billroth II operation, bleeding 
as late sequel, April, 241 
bleeding, in child, April, 446 
etiology, Aug , 905 
gastric resection for, Aug, 913 
gastnc ulcer and, are they different 
diseases?, Apnf. 265 
gastro-enterostomy for, Aug, 9U 
surgical treatment, physiologic as- 
pects, Aug, 905 
vagotomy for, Aug, 915 
Dysgerminoma of ovary, Aug , 837 
Dysmenorrhea, hysterectomy for, vag- 
inal, Aug , 798 


and h.hoce la 

peal patients, Feb . 220 
Monotral rapi„ed, Aug, 815 

forfd'j, 

of colon. June, 655 
Endotheh^a of bone, June, 745 
Etswphxhc panuloma of bone, June. 

EpiUwhoma of bp. Aug. 995 
Esophageal diverticulum, surgery for 
anesthesia in. June. 520 ® ^ ' 

"pair, 

„„a.e,l, 
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Esophagus, atresia, resccOon In, June, 
588 

maLgnant disease, diagnosis, /wnff,S82 
hunors of, primary, June, 587 
Estbnder operation for cardnoma of 
hp, AuS> 1000 

Estrogen therapy In menopause, ^ag. 
824 

Ewing's sarcoma, June, 745 
Exophthalmos, surgery In, anesthetic 
considerations, Juftj, 528 

Face, hemiangiomas, large. In childfen, 
surgical treatment, AprtJ, 431 
Facial nerve Injury in parotid surgery, | 
June. 508 i 

Fallopian tuhe, twisted, Aug, 813 
Fetal asphyxia, April, 458 I 

resuscitation, Apnl, 460 I 


degeneration or necrosis. Avg, 810 
hysterectomy for. subtotal, Avg ,790 
total Aug . 790 
prolapsed, Aug, 817 
Fibroma of esophagus. June, 587 
Fistula, gastrole/unocobe. Apnl, 315 
Fluid requirements in eases of suction 
drainage, Teb , 225 
of surgical patient, estimation, 
Teb , 217 

Fractures, nonunion m, Feb , 209 

gallbladder function and, Feb , 200 
of elbow, with special reference fo 
head of radius and olecranon. Feb , 
213 

Fungous vagtnlus, Aug , 853 


Gastric. See also Stomach. 
acidity, significance, in surgical ther- 
apy of peptic ulcer, April, 255 
neurectomy for peptic ulcer, favor 
able and unfavorable results, Aug, 
88S 

secrebon in duodenal ulcer, Aug , 
908 

normal, Aug , 905 

Castrocnemio-semimembranosns “bur 
sa," Feb , 164 

Gastroenterostomy for duodenal ulcer, 
Aug. 911 

Castrointesbnal surgery, symposium on, 
April, 231 

fra'4, motor acbvity. following feju 
flostomy, Apnl, 345 
Gastrojejunal ulcer following subtotal 
gastrectomy for duodenal ulcer, so 
pradiaphragmatic vagotomy in, Apnl, 

I 249 

I Castrojcjunocolie fistula, April, $15 
' Gaucher's disease, June, 747 
I GuDt eel] nmors of bone, June, 744 
I Goiter, lingual, June, 486 
intrathoranc, June, 407 
ConoirheaJ vaginitu, Aug, 855 
Crafts nerve. Aug, 982 
Granuloma, eosinophilic, of bone, June, 
748 

Cranulosa*cell tumor of ovary, Aug, 

841 

Cytiecolo^c conditions, acute, surgical 
treatment Aug., 807 
Gynecology, symposium on, Aug, 761 

IlcaiANCioMA of face Urge, in children 
surgical treahnent. Apnl, 431 
liematocolpos, surgical treatment Aug , 


Callbladder function and nonunion 
in fractures, Ftb , 209 
Gangrene, localized, vasospasm in, 
sympathectomy for, Feb, 145 
Gastrectomy, subtotal, BUIioth 11 tJTpe. 
for duodenal ulcer, bleeding as 
late sequel Apnl, 241 
for duodenal ulcer, gastrojepinaJ 
ulcer following, supradiapbrag 
matic vagotomy in, Apnl. 249 
total June. 621 

for mulhple simultaneous larcifl 
oma of stomach. Aug . Bt9 
mdicahons. JuM- 6-^ 
technic, June, 627 


Hematoma nonpulsatuig, large, Feb 

Ilematometra surgical treatment. Aug , 
808 

Hemolytic jaundice, splenectomy for 
June, 617 

Hemorrhage as late seijuel of perforated 
peptic ulcer. Feb , 86 
of subtotal gastrectomy of Bill 
riJth n type for duodena) 
ulcer, Apnl, 24l 

inlesbnal, gross, in infants and chil 
dren, April. 443 

nasal in endotracheal anesthesia 
June, 524 
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HepaUtis, biliary, secondary, Feb , 45 
lafectjous, diagnosis, Aug, 920 
latrahepatic bibaiy obstruction In, 
Feb, 43 

purulent, Feb , 45 

Hernia, hiatus, esophageal, transab* 
dommal repair, Feb, 109 
inguinal, in childhood, Apnl, 447 
strangulated, Feb , 87 
Herpes progenitalis, June, 715 
Hiatus hernia, esophageal, transab- 
dominal repair, Feb , 109 
Hodgkin’s disease of neck, June, 496 
bone changes in, 7une, 749 
Hollander insulin lest follossmg vagot- 
omy for peptic ulcer, Aug , 901 
Hormone treatment of menopause, 
Aug, 824 

Humerus, malignant tumors, primary, 
treatment, June, 717 
Hygroma, cystic, of horsemen, Aug, 
987 

of neck, June, 498 

Hyperparathyroidism, diagnosis, June, 
482 

mulbple bone cysts in, June, 741 
treatment, June, 483 
Hypertension, sympathectomy m, Feb. 

Hysterectomy, subtotal, indications ana 
teehmc, Aug, 790, 795 
total, indications and technic, Aug. 
790, 793 

vaginal, selection of patients Aug, 
796 

technic, Aug , 802 

Wertheim, In carcinoma of uterus, 
Aug, 770 


Ileitis, regional operations for, pmt 
imal extension and progression lol 

lowing April S33 „ j 

Ileocolic intussusception, nootumid, tn 

adult, April. 355 , , p . -o 

Ileum, atresia wngenifal Feb , 78 
unimil E.”" 

testinal liemorthage due to, April, 

inwn’SS'e of imne in xvomen, Aug, 
disease, pelvic, Aug. 815 

medical '-x 


— surgical treatment. 
Aug, 868 
Inguinal bemia in childhood, April, 447 


Injuries, birth, April, 458 
Insuhn test following vagotomy for pep 
DC ulcer, Aug. 900 

Interscapulothoradc amputabon m mal- 
ignant tumors of humerus, June, 717 
Intestinal hemorrhage, gross, in infants 
and children, April, 443 
obstruction, analysis of 852 cases, 
Feb . 51 

in newborn, Feb , 73 
Intestine, large, lesions of, unusual, 
June, 651 

obstruebon, analysis of 184 cases, 
Feb , 62 

small, early postoperabve motor re- 
sponse to jejunal fedings, April. 
345 

obstruebon, analysts of 168 cases 
Feb . 51 

tumors of, June, 644 
Intrathoracic goiter, June, 497 
IntussuscepUng submucous lipoma of 
right coloo, Apnl, 361 
Intussuscepbon, acute, m mfants and 
children, analysis of 95 cases in 
Cook County Children's Hospital. 
Feb, 3 

ileocolic, nontumid, m adult, Apnl. 


Jaundice, hemolytic, splenectomy for 
June, 617 

surgical, management, laboratory 
^gnosis and its pitfalls in, Feb, 

Jejunal feedings, early postoperabve 
mot^ response of small intesUne to 
April. 345 ’ 

Je^^tomy. motor acbvity of gasbo- 
inteshnal tract following, April, 345 

othrotomy „( bolt chanibtr., £o, 
dependent drainage. Feb, 175 
bunibs, ansenna, Aug, 937 
Qndmarks, Feb , 161 
lix^^bodies. oneocartilagmous. Feb. 

poph^l outpouching of inner com 
P^rtment, Feb , 164 
postenor approach to, Feb, 157 

*-A»oR, management m 

■ubyredo,;. .,5, 4‘Jj ""■“““T 

premature onset. Apnl. 4Sd 
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Laboratory diagnosis and its pitfalls in 
the management of surgical jaundice 
Feb 37 

Laryngoscopy anesthesia for June S21 
Larynx surgery of anesthesia for 
June 521 

Le Fort procedure for probpse of 
uterus Aug 800 

Leiomyoma of uterus capsular \e>n 
rupture Aug 816 
Leiomyosarcoma of colon June 636 
Leukemia bone changes in June 750 
Leukoplakia of penis June 715 
I eukorrhea causes and treatment 
Aug 848 

Levin tube use fluid requirements in 
Feb 333 

Ligation of internal carobd artery an 
esthesia for June 521 
Lingual go ter June 480 
Lip carcinoma treatment Aug 095 
cleft congemtal, surgical conection I 
Apnl 417 

precancerous lesions treatment Aug 
097 

Lipoma retropcntoneal June 659 
submucous intussusceptlng of right 
colon Apnl 361 

Liver biopsy m surgical jaundice Feb 
41 

functional tests in surgical jaundice 
Feb 39 40 

Loose bod es osteocartilag nous ui 
knee Feb 169 
Lung carcinoma June 592 
tumors diagnosis and treatment 
June 592 

Lymph nodes of neck treatment in car 
dnoma of hp Aug 1004 
Lymphogranuloma venereum June 657 

Lymphosarcoma bone changes m 

June 749 

of cecum June 653 


MAuCNAirr bone tumors of humerus 
treatment, June 717 
preoperative management June 
729 

iteffcneration of chronic benign gas 
me ulcer Apnl 289 
disease in undeScended testis June 

J,® of brenebuj md o>opl»r» 
d agnosis June 582 
of nasopharynx. June 577 


Manchester operation for prolapse of 
uterus Aug 801 

Mascullnovoblastoma of ovary Aug 
845 

Meckel s diverticulum gross mtestuial 
hemorrhage due to Apnf 443 
\(ediastmum tumors benign June 598 
Menopause artificially induced treat 
ment Aug 8*0 

Menorrhagia hysterectomy for vaginal 
Aug 797 

Mesenteric tumors June 666 
M tletsciimcrz Aug 813 
Monialial vaginitis Aug 853 
Mucocele of appendix Apnf 337 
Mucosal polyps of colon and rectum, 
significance June tFlo 
Myeloma multiple June 746 
Myxoglobulosis of appendu Apnf 337 

Nasal Kemorrl age in endotracheal an 
esthesia June 524 

Nasopharynx mal gnant growths June 
577 

Neck abscesses deep June 497 
cysts June 496 

lymph nodes treatment in carcinoma 
of i)p Aug 1004 
surgery of anesthes a for manage 
merit June 517 
tumors June 486 
multiple June 496 
Neonatal deaths prevention Apnl 
456 458 

Nephrostomy with total cystectomy 
June 703 

Nerve giafts Aug 983 

transplantation of Feb 121 Aug 
080 

sheath tumor nonpahsaded June 
557 

pal saded June 556 
Nerves penphera] anastomosis of 
early Aug 078 

compression by aneurysm Aug 
061 

end lo-end suture techruc Feb 
123 

xeparof methods Feb 117 119 
surgical ind cabons Feb 117 
surgery of modem technics Aug 
978 

tumors June 554 

Neuraig a tngeminal relief in aged 
and feeble Feb 129 
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Seureelomy, for peptic ulcer 

favorable and unfa% orable results 
Aug, 8S5 

Neunlemmona June 556 
Neunnoma palisaded June, 556 
Neurofibroma June, 5M 
of mediastinum June 596 
of neck June 495 
Neurogemc bladder Aug 950 
sarcoma June 557 
Neuroma June 555 
Neuronhaphy Aug 979 
failure of improvement of function 
after Aug 9S4 

Neurotomy rctrogasserian in aged and 
feeble Feh 129 

Neutropenia idiopathic splenectomy 
for June 618 

Newborn intestinal obstruction in 
Feb 73 

Niemann Pick s disease June 747 
Nonunion in fractures Feb 209 

gallbladder function and Feb 
209 


n knee 


OixiEits disease June 741 
Oorphorrhagia Aug 813 
Orr treatment of chronic arthr tis Feb 
206 

Osteitis deformans June 741 
Osteocarulas nous loose bodies u 
169 , 

Osteogenic sarcoma 
Osteoid osteoma [uf'e J50 
Osteomyebt s Feb 183 June 738 

anatomical considerahons and path 

ocencsis Feb 183 
ebron c Feb 196 

adequate evc.s on of involved area 
Feb 198 

chemotherapy Feb 206 

^Kliferat on of defect and/or do 
sound Feb 199 
On treatment Feb I9S 

reSmgenous acute Feb 192 
.navimum pomts of tenderness m 
peb 199 

paSology Fcb 183 

O *I^”a6rcnal I ke tumor Aug 545 
^ art enoblastoma A ig 844 
Brenner tumor Aug 847 
carcinoma June 681 I 

1 vsterectomj for total Aug “92 I 


Ovary cjst torsion of Aug 812 
cystadenoma June 683 
dermoid cysts June 685 
dysgerminoma Aug 837 
granulosa cell tumor Aug 841 
masculinovoblastoma Aug 845 
stcumal tumors Aug 846 
theca cell tumor Aug 839 
tumors functioning Aug 837 


Facets disease of bone June 741 
of penis June 715 

Pa creas adenoma islet cell with hy 
poglycemia Apnl 402 
carcinoma suppurative cholangitis 
due to Feb . 23 SO 35 
cysts management factors influenc- 
ing Apnl 411 

lead carcinoma of April 40 1 

palbative operations anastomo- 
sis of duct of Winung in 
June 636 

radial operations on April 401 
Pancreatitis chrome April 415 
Pancreatolithiasis April 403 
Panhemalocytopenia splemc spleoec 
tomy for June 616 619 
Panhystereefomy Indications and tech 
me Aug 790 

Parathyroid glands normal and ab- 
normal positions June 477 
tumors June 477 

Parotid gland area tumors of June 501 
Pcdialnc surgery symposium on April 
417 

Pelvic inflammatory disease Aug 815 
medical vs surgical treatment. 
Aug 866 

Peniollin In acute hematogenous osteo- 
myelitis Feb , 193 
In chron c osteomyebtis Feb , 207 
'"^“'"matory disease Aug 


June 714 
lesions June 714 

Pepbc ulcer as psychosomabc disease 
April 309 

perforated surgical sequelae fol 

lowing recovery from Feb. 93 

technic of repair Feb 100 101 
reperforation of Feb 97 lOfl 

significance of 
Castnc acidity in ApnJ 23.? 

favorable results Aug 885 
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Perforation of peptic ulcer surreal 
sequelae following recovery from 
Feb B3 

Per pi eral nerves repair of Feb 117 
surgery of modem techn cs Aue 
978 

turnon June 554 

vascular disease sympathectomy in 
Feb 139 

Pentoneal cavity aspirat on of Feb 
103 

PI aryjw surgery of anesthes a for 
June 5-1 

Pheochroitiocitoma d n eal problem of 
June 60o 

P tu tary tumor July 530 
Placenta premature separabon Ann! 
458 

previa Apnl 457 

Pol omyelit J antenor vasospasm of 
sympathectomy for Feb 144 
Polyps cemcal as cause of kuliorThea 
treatment Aug 852 
of colon gross intestinal hemorrhage 
due to Apnl 44o 
$ gn flcance June 675 
of e ophagus June 587 
of rectum s gmficance June 67$ 

Pop] teal outpouching of nner compart 
mentofknee Feb 164 
I orlal ve a obstruction by pancreabc 
cyst April 412 

Posterior approach to knee Feb 157 
Precancerous les ons of bps treatmeot 
Aug 997 

Pregnancy ectop c Aug 809 
intrautenne and extrautenne com 
b Bed 467 

tuberculosis compLcabng manage 
ment Apr I 461 

Prematurity causes and their preven 
(jon Apnl 456 

Premenstrual edema Aug 827 
Prolapse of uterus hysterectomy for 
vaginal Aug 800 
Le Fort procedure Aug 800 
Manchester operabon Aug 801 
IVatkmS Wertheim lofeipos bon 
operabon Aug 800 
Psycl osemabe aspects of pepbc nicer 
Apn/ 309 

Purpura thrombocytopenic splenec- 
tomy ,_r 

Pylonc obstnicbon as late sequel rf per 

toraied pepbc ulcer Feb 96 


QuEynATS crylhroplasii of pens luif 
715 


Rapipm treatment of carcinoma of cet 
I vi-r Aug 775 776 

of utenne body Aug 775 78 
Ranula June 503 

Haynaud s d sense sympathectomy w 
Feb 140 

Ilcctos gmo d care noma prognon 
June 670 

Rectum care noma basal cell June fo 
prognos s June 670 
loser malformatons obstruct on i 
nevbom due to Feb 61 
poI>TS sgnfcance June 675 
Resusc tat on fetal April 460 
Retrogasserian neurotomy in aged a" 
feeble Feb 129 
Retioper toncal 1 poma June 659 
Rh factor n obstetrics April 457 
Roentgen d agnos s of malignant di 
ease of bronchus and esophagu 
June 58’ 

d (Tercnl I on of ben gn and mal S 
nant ulcers Ap I 273 
treatment of care noma of thyro 
June 566 


SauvARY gbnd tumors of Juno SOI 
Salmonella typhi mur um eholang I 
sfrepfo nyc n In April 373 
Salt requirement of surg cal pat 
eslunai on f cfc 217 
S coma Ewings June 745 
neurogenic June 557 
of mesentery June 867 
of uterus June 691 
osteogen c June 743 
Schannoma Jane 558 
Schuller Chnsban s disease June 74 
Serum hepat tu d agnos s Aug 906 
S gmo d colon volvulus of Feb 70 
S DUses bronch aJ Jane 491 
thyioglossal June 4S8 
Sp nal rord les ons es cal dysfunct or 
in bran urethral resect on for 
Aug 950 

tumors extramedullary June 536 
opieen ihseases nd cat ons for splenec- 
tomy in, June 616 

Splenectomy nd cat ons for June 616 
Sbibesbol in menopause Aug 825 
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illbirths causes and their ptewnbon 

woach carcinoma gastrectomy for 
total June 621 

multiple simultaneous gastrectomy 
for total case report Aug 019 
operability rate June 631 
ulcer coexisting wiUi Ajirif 299 
ifsecbon for duodenal ulcer Aug 
913 

wrgery anesti esia for April 261 
premedicalion Apnl 201 
ulcer benign and mabgnant roentgen 
, differentiation April 273 
I Cancer coexisting with Apnl 293 
cbronie malignant dogenerabon 
April 2S9 

uncompl cated medical versus 
surgical treatment Apnl 295 
duodenal ulcer and ate tliey d f 
ferent diseases? April 265 
high rabonal approach to April 
231 

Stone See Calculus 
Streptomycin in Salmonella typhi t 
num cholang tis Apnl 373 
S bmaxillary gland area tumors of 
June 501 

Submucous 1 poma intussuscepting of 
ngbt colon Apnl 301 
Suction drainage fluid requuements u 
cases of Feb 225 

Sulfadiazine m acute 1 ematogenous 
osteomyelitis Feb 193 
S Ifonamides in pelvic inflammatory 
disease Aug S68 
mtrapentoneal use Feb 103 
Surgery clinical advances m sympo- 
sium on Feb 1 

Surgical patient water and salt requi 
tnent est mafion Feb 317 
Syrnpatl ectomy m hypertens o 


Feb 


'm penpleral vascular d sense Feb 

Sypllu ol bo« 

TTied astinum June 590 
S^s^u^descended n J gnant disease 
■" ovary Aug 839 

exploratory in carcinoma 

us and esopl agus June 550 
Ills obi terans syrnpatl e< 


Thrombocytopenic purpura splenec 
tom) for June, 618 
ThynHwna June 573 
mabgnant June 573 
Thymus In infancy June 574 
tumors of June 5C9 
Thyyogtossal cysts and sinuses June 
46S 

Tl yroid gland carcinoma June 561 
surgery of anesthesia for June 
519 

tissue aberrant lateral June 493 
498 

Tomograpl y in carcinoma of bronchus 
June 586 

Tonsillectomy anesthesia for June 521 
Tracheotomy anesthesia for June 525 
S26 

Trjnsabdon inal repair of esophageal 
hiatus hernia Feb 109 
Transurethral resection in treatment of 
vesical dysfunebon secondary to le 
sions of spinal cord Aug 050 
Tnehomonas vaginalis vaginitis Aug 


Tngeminal neuralgia relief in aged and 
feeble Feb 129 

Tuberculos $ diaphyseal June, 748 
pulmonary pregnancy complitabng 
management April 461 
Tuberculous adenitis cervical June 
490 


Tumors Bienner Aug 847 
of adrenal gland sympathetic June 
605 

of bone June 742 

malignant preoperahve manage- 
ment June 729 


of bronchus and esophagus mabe 
nant diagnosis June 582 
of carotid body June 494 
of Cauda equina Jung 545 
of esophagus primary June 587 
of mabgnant primary 

treatment. June 717 

“'it::? 59"“*"““ 


of mesentery June 666 

niulbple June 496 
^ ovary funebonmg Aue R17 
rf l»nU.iTO,d i.J 
of penis June 714 
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Turnon of penpheral nervef June 5»4 
of p tu tary gbnd June 530 
of small Intestine June 644 
of spmal cord extramedullary June 
536 

of submatillary and parotid gland 
area June SOI 
of lh>TOus June 569 
symposium on June 477 

Ulcer duodenal See Duodenum ul 
cer and Peptle ulcer 
gastric. See Stomech ulcer and 
Fepfie ulcer 

gastrotepinal, following subtotal gas 
trectomy for duodenal ulcer su 
pradiaphragmabc vagotomy in 
April 249 

peptic. See Peptic ulcer 
Ulceraboos chron e vasospasm of sym 
palhectomy for Feb 145 
Vjeieto^gmo doitany wtb tcta) cytfec 
tomy June 703 

/reterostomy cutaneous with total 
cystectomy June 702 
Jnaaiy diven on in total cystectomy 
June 702 

Ineontmence in uotneo, managemeot. 
Aug S57 

Jterui caianotra June 696 Aug 763 
h>sterectomy for total, ^wg 792 
rad wn therapy Aug 775 
^ -rthc m hysterectomy for Aug 
770 

double SI gical treatment, Aug 808 
fibioii capsular vein rupture Aug 
816 

degenerabon or necrosis Aug 816 
hysterectomy fur subictaL Aug 
790 

total, lecbnJc Aug 790 
prolapsed Aug 817 
prolapse hysterectomy for vaginal 

Aug 800 

Le Fort procedure Aug 800 
Manchester operabon Aug 801 
Watkins Wertheim Interpos boo 
Aue 800 


\accva double surgical treabn 
Aug 808 

Vaginal emergencies treatment, A 
817 

hysterectomy selecbon ol patte 
Aug ”99 
technic Aug 80* 

Vagin tis gonorrheal. Aog 8 oj 
monilul or fungous Aug Sol 
sen le or atrophic Aug 8>4 
Trichomonas vaginal s Aug S32 
Vagotomy for duodenal ulcer Aug 
for pepbc ulcer favorable and u: 

vorable results Aog 83o 
supradiaphragmal c in gastro eji 
ulceration following subtotal i 
trectomy for duodenal ulcer A; 
249 ^ 

Vascular disease penpheral, ’ 
tomy In Feb 139 » 

Vasospasm in gntenor polomje! 
sympaDJeelomy for Feh 144 
in chron c uiccrabons or locali 
gangrene sympathectomy for F 
14$ 

Virchows gbnds June 498 
Vocal cord paralys s in Ihyro d surg 
June 525 
Volvulus, Peb Bo 
sgmold Feb 70 

Von Reckhnghausen s disease oeui 
broinatous changes June 55£L 


VVancenjteev test for determ mng 
s bon of bl nd rectal pouch Feb ^ 
83 

VVarts venereal of penis June 714 
Water requirement of surgical pabi 
eshmabon. Feb 217 
Watkins V\ tithe m Interpos boo ope 
bon.for p olapse of uterus Aug i 
'VJrbvdi^fchysteteclDmy for carcino 
tS f^W^’Aug 770 
WVsua^ duct, anastomosis in pal 
bve operabons for cMicer of head 
pancreas June 836 





The 

SURGICAL CLINICS 

of 

NORTH AMERICA 


MASSACHUSETTS GENERAL HOSPITAL 
NUMBER 


rniL^DIXPlIlA AND LONDON 

W. B. SAUNDERS COMPANY 

191' 


Cnpjmcbi 191* by II B Sauoden Comp«oy 


Copyright, 1347, by W B Satmdefi Compjny 
Cop}nsht titider die lolim itioiul C<>p>ngh( Union 


Atl Kigitt* Jtfvt-rtnl 
Thi) booV IS ptutcciml by <i>p>nj'ht 
No part of it nij) bi duplK^toJ or 
rcproducni lu anv iiijiiMi.r wiiliiiut 
wntteii pcrmisiioa from die publisher 


W D kAVNDERf CtlMPAVr 
WAS1llNCTtr\ SQUABE 
pun-iunxmiA 



rONTRIDUTORS TO THIS NUMBER 


ARTHUR ALLEN, M D , FACS, Chief Ejsl SuTgicAl Service Massachu 
sells General Hospital Lecturer m Snrgery Harvard Medical School 

OTTO E AUFRANC, M D , AssisUiA Orfltopedic Surgeon Massachusetts General 
Hospital 

JOSEPHS BARR, M D , Chief Orthopedic Service Massachusetts General Hos 
pital 

MARSHALL A UAHTLETT^ M D , F A CS , Associate Viating Surgeon Massa 
ehusetls General Hospital Inslnicior m Surgery Harvard Medical School 

HENRY K BEECHCR, M D , Henry I Dorr Professor of Research m Anesthesia 
Harvard University Chief Department of Anesthesia Massachusetts General 
Hospital 

EDWARD B BENEDICT. AI D , F.A C S . Instructor m Surgery Harvard Medi 
cal School Endoscopist for Massachusetts Genera! Hospital 

BRADFORD CANNON, M D , Instructor m Plastic Surgery Harvard Medical 
School Chief of the Plastic CL wc Massachusetts General Hosp tal 

FDXtlNF CAVE MD F A C S . Visiting Orthopedic Surgeon Massachusetts* 
General Hospital Cl lef of Fracture Service Massachusetts General Hospital 

EDWARD D CHURCHILL, M D < F,A C S , John Homans Professor of Surgery 
Harvard Medical School Chief NN est Surgical Serv ice Massachusetts General 
Hospital 

TLETCIIER H COLDI, HD, Chief of the Urological Service Massachusetts 
General Hospital 

FRNEST IH DALAND M D , FACS, Visiting Surgeon Massachusetts Gen 
oral Hospital Instructor in Surgery Harvard Medical School 

CORDON A DONALDSON, M D , F,A OS,, Assistant Surgeon Massachusetts 
General Hospital Assistant in Surgery Harvard Medical School 

JACOB E FiNESINGEn, MD, Department of Neurops>chiaby Harvard Medi 
cal School Department of Psjcljialiy Massachusetts General Hospital 

MVURICE FREMONT SMITH, M D . Associate Physician. MassachusetU Gen 
cral Hospital 


RUTH M CRAIUM, n.S., Research Assistant. Massachusetts General HospiUl 

EDWARD IIAMUN. Jr., M D . F.A Asw^t Surgeon Massachusetts Gen 
eral Hospital Associate in Surgery, Harvard Medical School 

IRADB lURDt, Jr., MD, Assistant in Surgery Harvard Medical School 



CONTRIBOTOBS TO TmS NUMBER 


FRA^aS INCERSOLL, BID, Assulant In Suigery, Massachusetts General 
Hospital 

CHESTER M JONES, MD, FwiCP, Physician Massachusetts General Hos 
pital CLaical Professor of MeAcine Harvard Medical School 

ROBERT J JOPIJN, M D , Assistant Department of Orthopedic Surges lUr 
vaid Medical School Assistant in Orthopedic Surgery, Massachusetts General 
Hospital 

SYLVESTER B KELLEY, MD, Associate Vinting Urologist, Massachusetts 
General Hospital 

CARROLL B LARSON, M D , Assistant Orthopedic Surgeon Massachusetts 
General Hospital 

ROBERT R LINTON, M D . C S , Visiting Surgeon Massachusetts General 
Hospital Associate in Surgery Harvard Medical School 

JOE VINCENT MEIGS, M D , F*A C S . Clinical Professor of Gynecology Haf 
vard Medical School Chief of Vincent Memorial Hospital (Massachusetts 
General Hospital) 

JOST J MICIIELSEN, BI D, FjtCS, Assistant Neurosurgeon Massachusetts 
General Hospital 

FRANCIS D MOORE, M D , Assistant Professor of Surgery Harvard Medical 
School Assistant Surgeon, Massachusetts General liospitd 

IRA T NATHANSON. M D . F A C $ , Assoaate in Surgery Harvard Medical 
• School Associate Vuiting Surgeon Massachusetts General Hospital Assistant 
Surgeon Fondville Hospital 

LANGDON parsons, M D , Fji C S,, Visiting Surgeon, Massachusetts Ceu 
cral Hospital Instructor in Surgery Harvard Medical School 

STUART H QUAN, MJ),, Intern Pathology Massachusetts General Hospital 

EUGENE E RECORD, D , Assistant in Orthopedic Surgery Massachusetts 
General Hospital 

\fILLlAM A, ROGERS, M D,, Instructor in Orthopedic Surgery Harvard Medi 
cal School Visiting Orthopedic Surgeon, Massachusetts General Hospital 

CARTER R ROWE, M D , AssisUnl in Orthopedic Surgery Massachusetts Gen 
Hospital 

MILFORD D SCHULZ, »1 D , Insmicfor in Radiology Harvard Medical School 
Radiologist, Massachusetts General Hospital 


FIORINDO a SIBIEONE, BI D , Assistant Surgeon Massachusetts General Hos 
pital Assistant Professor of Surgery Harvard Medical School 
M N SBIITB peters^, M D » F,A C,S , Consultant in Orthopedic Surgery 

Massachusetts General Hospital 

IAMAR SOUTTER, BI D , Fwt C S , A«is^t In Surgery Massachusetts Cen 
etJ Hospital and Harvard Medical School 


RICHARD 

Hospital 


n SWEET, M D , F,A C S , Visiting Surgeon 
Associate in Jurgery Harvard Medical School 


Massachusetts General 



CONTRIBUTORS TO THIS NUMBER 

WILLIAM H. SWEET, M.D., Assistant N«irosiirgeon, Massachusetts General 
Hospital, Associate in Surgery, Harvard Medical School, Consulting Neuro- 
surgeon, Cushing Veterans Hospital 

CRANTLEY W. TAYLOR, M.D., F^.C,S„ Visiting Surgeon, Massachusetts Gen- 
era! Hospital, Associate in Surgery. Harvard Medical School 

KURT 11. THOMA, M.D., Oral Surgeon, Massachusetts General Hospital, Pro- 
fessor of Oral Surgery, Harvard University 

HOWARD ULFELDER, M.D., Assistant Surgeon, hfassachusetts General Hos- 
pital, Instructor In Surgery, Harvard Xfedical School 

WADE VOLWILER, M.D., Assistant m Medicine, Massachusetts General Hospital 

RICHARD n. WALLACE, M.D., F-A.C-S., Associate Visiting Surgeon, Massa- 
chusetts General Hospital, Assistant in Surgery, Harvard Medical School 

ARTHUR WATKINS, 5t.D , Chief of Physical Medicine, Massachusetts Gen 
eral Hospital, Assistant in Medicine, Har^rd Medical School 

DAMD WEISBERCER, D.M.D., M.D , Associate Professor of Dental Mediate, 
Harvard University, Assistant Oral Surgeon and Stomatologist, Massachusetts 
General Hospital 

CLAUDE E, WELCH, M-D., F.A-C.S., Associate Visiting Surgeon, Massachusetts 
Genera] Hospital, Instructor in Surgeiy, Harvard Medical School 

JAMES C, WHITE, M,D , FA-C-S,, Chief, Neurosurgical Service, Massachusetts 
General Hospital, Assistant Professor of Surgery, Harvard Nledical School 




CONTENTS 

MASSACnUSETTS GE^ERAL HOSPITAL NUMBER 


Foreword 

By Dr Arthur W Allen 


FROM ntE CENERAl. SURCtCAL SERVlCSlS 

C-^rcinoma of (he Large Inteetme 1018 

By Dr Arthur W Allen 

The Status of Pancrcnticoiluodcnal Resection 1032 

By Dr Alorshall X Bartlett 

The Therapy and Propliyiavs of Venous Thrombosis and 

Pulmonary Cniholism 1037 

By Dr Gordon A Donaldson 

Regeneration in the Ulnar, Median and Radial Nerves 1052 
By Dfs Edward Himhn Jr and Arthur L Wathms 

Prolapse of (lie Rectum 1062 

By Df E Parler Hiyden 

Current Practices in the Surgical Treotment of Ulcer 1071 

By Dr Francis D Moore 

The Anastomosis of Sc\ crcd Arteries l>y a INonsuture Method 1088 
By Dr F A Simeone 

Carcinoma of the Stomach 1100 

By Dr Claude E Welch 

moNt THE TLAsne clinic 

Some Recent Dct elopnicnts in Plastic Surgery 1106 

By Dr Bradford Cannon 

rnOM THE TIIOIIACIC CLINIC 

Mohfmant Lymphoma of the Lung and PulnionajT- Coe 

cuboidotn} costs 711 ? 

B> Dr Eduard D CljurcbiU 

\n \nalisis of the Cases of Hiatus Ilcmta Trcatcil hy Sur 

gerv at the Massachusetts Cencml IIospiul 7707 

B> Dr Lamar Soulter 



CONTENTS 


IdiopaUiic Dilatation of the Eaophagua 1^28 

By Pr Richard H Sweet 

FBOir tib: tumor cxinic 

Radical Treatment of ItTahgnant Melanomas of the Lower 

ExlremUiea 1^36 

By Dr Ernest M Daland 

Hormonal Alteration of Advanced Cancer of the Breast 1144 
B> Dr Ira T Nathanson 

Carcinoma of the Breast 1151 

By Drs Grantley W Taylor and Richard H Wallace 

Tlie Sialo^nm in the Dta^osis of SHellmg About the 

Salivary Glands 1156 

By Drs Milford D Schulz and David Weuberger 

FPOM Tjm VASCVbXn OJSJC 

Portal Hypertension Tlie Treatment hy Splenectomy and 
Splenorenal Anastomosis with Preservation of the 
Kidney 1162 

By Drs Robert R Lintoo Chester M Jones and Wade 
Volwiler 

Postlhrombotic Sequelae of the Lower Extremity Treat 
menC hy Supcrfiaal Femoral \etn Interruption and 
Stripping of the Saphenous Veins (A Prehminary 
Report) 1171 

By Drs Robert R Linton and Irad B Hardy Jr 

Thoracolumbar Sympathecloniy for Hypertension Im 
provemcnis in Paraveirehral and Transpleural Routes 
to Facilitate Extensive Neurectomy 1178 

By Drs B R Linton F D Moore F A Simeone C E 
Welch and James C White 

FROM THE ANE5TZ1E3ZA SERVICE 

Timing as a Factor m the Treatment of Shock 1188 

By Dr Henry L- Beecher 

from the endoscopy service 


B«.e« 


1191 



CONTENTS 


FROM niE GYNECOtOCICAL SERVICE 


Early Diagnosis of Uterine Cancer by Vaginal Smear 1215 

By Dr Maurice Fremont-Simth and Ruth M Graham 

A Case of Male Pseudohermaphroditism. The Importance of 

Psychiatry in the Surgery of this Condition 1218 

By Drs Francis M Ingersoll and Jacob E Fmesinger 

Entcrocele or Posterior Va^nal Hernia 1226 

By Dr Joe Vincent Meigs 

Cancer of the Cervix. Oliscrvalioo on the Effect of X»Ray 

Therapy on Regional Nodes 1231 

By Dr Langdon Parsons 

Sarcoma Botryoidcs Vaginae. Complete Exrision of the 
Tumor in an Infant hy the Comliincd Abdominal and 
Perineal Approaclt 1240 

By Drs Howard Ulfelder and Stuart H Quan 


FROM TttE NEVROSURCtCAl. SERVIO; 

Ruptured Cervical Diskst A Summary of Twenty.four Cases 1246 
By Dr Jost J Michelsen 

Relief of Pain hy Operations on the Central Nerv ous System 1254 
By Dr William H Sweet 

Procaine Block of the Sympathetic Nerves in the Study of 

Intractable Pam and Circulatory Disorders 1263 

By Dr James C \Vhite 

FROM THE OKTUOPEDIC SERVICE 

Arthrodesis of the Ankle for Correction of Foot DelormUy 1281 
By Drs Joseph S Barr and Eugene E Record 

Capsular Repair for Recurrent Dislocation of Shoulder; 

Pathological Findings and Operative Technic 1289 

By Drs Edwm F Cave and Carter R Rowe 

Hallux Valgus, Weak Foot and the Keller Operation: An 

End-Result Study . 1295 

By Drs William A Rogers and Robert J. Joplia 

Principle of Mold Arthroplasty as Applied to the Hin 1 

B> Drs M N Smith Petersen, Otto E Aufranc and Carroll 
B T.arson 



CONTENTS 


FROM TnE UROLOCICAI. SERVICE 

Carcinoma of the Prostale Total Penneal Prostatectomy 1307 
By Dr Fletcher H Colby 

Ureteral Splints 1312 

By Dr Sylvester B Kelley 

fHOVf THE D£34TA1. SHIVTCE 

Odontogenic Infeclions of tlie Jana and Associatwl Soft Tis 

sues and TIteir Treatment with the Aid of Antibiotics 1321 

By Dr Kurt H Thoma 

Cumulative Index 1330 



THE SURGICAL CLINICS 

of 

NORTH AMERICA 


MASSACHUSETTS GENERAL HOSPITAL NUSIBER 


FOREWORD 

In this volume, the first of the Surgical Clinics of North America 
from the Massachusetts General Hospital in many years, we have 
been able to select only a feiv subjects from a wealth of matenal 
offered by the Surgical Department However, it has seemed desirable 
to present to (he reader, as nell as possible, a cross section of the 
activities of the Department, in order to indicate the manner in which 
surgery is practiced m the institution today 

Thus, there are articles from the General Surgical Service, from 
clinics that are staffed by members of it as well as by representatives 
from many other departments, and from special surgical services 
These special services include anesthesia, dental surgery, and others 
that have been split off from general surgery m the following chrono 
logical order-orthopcdic surgery, urology, neurosurgery and gyne 
coTogy 

Consequently, there are contributions from each of the services and 
clinics Different types of papers hive been selected to present the 
vinous interests of the department Thus, a number of articles include 
CISC reports,- either typical of the group seen in the hospital, or of great 
interest because of their ranty In several instances original surgical 
technics are presented that haie not been published heretofore Our 
expenence with a few of the nexviy established surgical procedures is 

described and in ot^ " “ * - 

field IS completed F 
portmee to the hos 

^\'e hope, because of the \anety of subjects prWenled. that this 
symposium will be of interest and value to all 
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CARCINOMA OF THE LARGE INTESTINE 
AimruB W Aixew, M D , F*A C S * 

Tiie folloumg case reports are presented to illustrate the usual 
procedures found to be satisfactory m the management of malignant 
lesions of the bowel As wll be seen, our expenence leads us to be- 
lieve that resection and primary anastomosis is the method of choice 
This IS the natural outcome of many years of the practice of this gen 
eral principle m our clinic The rare use of the extenonzation or 
Mikubcz typo of operation has given us inadequate knowledge of this 
method of attack, accounting for the accentuation of the primary 
anastomosis technic \\’e do not wish to convey the idea that we feel 
that extenonzations, particularly of the obstructive type of resecbon 
at one time advocated by Rankin,* are bad practice We are aware or 
the fact that m many hands these operations give satisfactory results 
There is a growing tendency towards primary suture of the howel 
that has come about through the improvements m preparation or the 
patient, better surgical tecluuc and chemotherapeutic aids 

We have felt that the morbidity could be reduced by pnmaiy 
suture and that the mortality rates could be kept as low as those re 
ported by the advocates of the Mikulicz principle In our earher 
experience, we believed that asepbc anastomosis was important * Now 
with a better bowel preparabon and other measures, we can obtain 
completely satisfactory primary anastomosis by the so-called open 
technic Also, we formerly practiced more frequent proximal decom 
pression often before resecbon, otherwise as a complementary pro 
cedure Preliminary cecostomy is now done only in the presence of 
acute and complete obstruebon of the left colon and complementary 
cecostomy is rarely done The Miller Abbott tube is used as an added 
precaution m some cases 

PreluTunaiy transverse colostomy is used only in large obstructing 
inflammatory lesions of the sigmoid This procedure is mandatory m 
diverbcuhbs with inflammatoiy extension and by this means one can 
count on the resolution of the acute process even in the presence of 
frank abscess Since carcinoma and diverticulitis may occur in the 
same region, one must^comider an earher resecbon in some cases If 
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process If cancer is obvious or strongly suspected, the resection should 
be undertaken not later than the fou^ week after trans\erse colos- 
tomy If it seems reasonably certain that diverbcuhtis is the sole 
causative factor, a belter procedure can be accomplished after three 
to six months of complete decompression Although such practice 
requires three operations, the difficulties attendmg these are far less 
than can be expected by any other method at our disposal 

CASE I. CARaNORU OF THE CECUM 
This 56 year old Dulhparous woman (Kf G No 5072S9) was referred 
from Pnnce Edvi-ard Isbtid with a diagnosis regional entenbs Her story 
was that of right lower quadrant tenderness and soreness of variable Intensity 



Fig 322 —Barium studies in Case I reveal a constant filling defect in the 
region of the ileocecal \alve, which appears to extend two-thirds of the way 
around the lumen of the bowel producing a narrow channel in the repon of the 
lower ascending colon Hie mucosa is destroyed In the narrowed area over a 
distance of approximately 7 cm 

oier a five to sis months Interval She had lost 25 pounds m weight, and there 
had been r gradual increase in fatigability She had no obstnictive' symptoms 
Her appetite had remained good and her bowel habits unchanged She had noted 
no unusual stools Her past history was noncontnbutory except for the fact that 
she had had an appendectomy thirty years previously She had worked hanL 
taking care of ill members of the family ^ 

On physical exammalion the patient appeared undernourished and had a 
rather sallow completion. A right paramedian scar was mesent u ii,> i~. 
.bdomen thm dtOmte troimta h,„,| ^ ^ Undtr^ 

> ,oH mau could U (cU .hch sccmrf to omo «,il, tcsp„t,„o She W S 
saphenous xmcosiUes 
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The patient remained In the bospfta] for ten days of study and preparation 
for surgery Her hemoglobin was Icmnd to t» 11 3 gm and serum protein 73 ga- 
per 100 cc. X ray stud es follo%vfRg banum enema are shown in Figure 322 
She was given 2 gm of lulfathaladuie four times a day beginning on the day 
following admission and this was contlnti^ unbt the tune of operation In addi 
hon she was given vitamins C and B complex, and ferrous sulfate She obtained 
only a fair effect from her sulfatb^dine and on two occas ons miBc of magnesia 
was given On the day before e^reration a Miller Abbott tube was inserted and 
this was readily advanced Into the small bowel with the aid of 2 cc of reereuiy 
in the balloon 

Operntion —Under spinil anesthesia, a long paramedian jncisioD 
was made Adhesions to the old appendix wound were /reed The 
hirflor mass in the cecum was large and bullcy but not fixed There 
was no free fluid or evidence of extension into the hver or surrounding 
peritoneum There were however enlarged lympli nodes running up 
along the ileocolic and right colic vessels The lateral peritoneum was 
freed The ovarian vessels were not sacrificed The ureter and duo- 
denum were identified The right colic and ileocolic vessels were 
divided at their junction with the superior mesenteric The transverse 
colon was divided within the midcohc blood supply area The ileum 
was transected 30 cm proximal to the ileocecal valve in an oblique 
fashion End to end anastomosis with in outer layer of interrupted 
No 30 cotton and inner layer of fine running chromic catgut was 
accomplished Tlie edges of the cut mesenteries were approximated 
by means of a running catgut suture The wound was dosed with cat 
gut to the pentoneum and inlcmiplctl cotton to the fascia skin and 
fat closure was delayed forty ei^ht hours The anus was carefully 
dilated to the width of three fingers 

The patient received one transfusion before one during and one 
following operation She was given 5 gm of sulfadiazine intraven 
ously for two days and then 2!4 gm daily for two days Forty eight 
hours postoperatively she received % gram of morphine intravenously 
and her skin sutures were tied The patient made an entirely unevent 
ful convalescence her temperature never going above 99 6® F , nor 
her pulse above 100 She w-is kept in the hospital twenty-one days 
because of her general depletion and the fact that she had a Jong trip 
home At the time of discharge her bowels were moving twice daily 
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section they are pinkish gray and granulai The hirnoi bn section is gray coarsely 
granular with yellowuh sUpplmg The regional lymph nodes show no evidence 
of metastasis 

Postoperaiive Course ■“The patient has done well and is symptom free one 
and one half years after operation She has regained her lost weight and her 
bowels moie easily twice daily 

Comment —This patient illustrates a typical instance of carcinoma 
of the right colon The lack of obstructive symptoms associated with 
a palpible tender mass and anemia is often found It was brought 
out jn her family history that a sister had been operated upon for 
extensive tuberculosis of the pelvic organs The tender right lower 
quadrant mass with weight loss made it necessary to consider tuber 
culosis m the difieiential diagnosis Regional enteritis was also 
considered Both of these were fairly definitely ruled out by the roent 
genologic examinations A chest film rescaled no evidence of tuber 
culosis There was no narrowing of the terminal ileum and the lesion 
had the characteristic appearance of carcinoma 

At one time we felt that reseebon of the right colon wth primary 
anastomosis at one stage carried a greater risk dian a two stage attack 
We still do a closed ileotransverse colostomy as a primary stage in 
cases with obstructing lesions of the right colon or when the patient 
IS a particularly poor nsk We are howeier, better satisfied wth the 
present one stage procedure It seems apparent that the use of the 
long intestinal tubes for forty eight hours before and after operation 
IS best adapted to the right bowel lesions 

Whether one does a lateral anastomosis in these eases rather than 
an end to end suture is a matter of choice Some men prefer an end 
to side hook up Tlie import int factors are a wide open lumen no 
gross contamimlion adequate blood supply and no tension on the 
suture line With these principles in mind the results will be satis 
factory by any method used 


CASE II CAnCI^OtIA OF THE TltANSVERSE COLON 

This 76 year old wvman (M C H T^o 554373) had had consbpation rebeved 
by enemas for many years Five months previous to admission she first noted 
severe crampy paiiu across the midabdomen coming on in attacks lasting four 
or Eve days and then subsid ng Two moolhs before admission she Erst developed 
somi ng and her abdominal pains became more severe There was radiation of 
pam into both flanks For several morrths previous to admiision she had taken 
nothing but finely ground food prepared for her by a devoted daughter She had 
had aei fe glaucoma eigl t months previously which oecessilaied the enucleation 
of her left eye 

Ph>-s cal exammahon revealed aa edentulous elderly female The left eve h rt 
been enucleated and the ngl t e>e revealed some evidence of glaucomi u, 

,1 c >. Ite ^ 

peristalsis was evident Palpal on revealed a defn te movable m.«t ^ 

abdomen Just below the level of the naveL Her blood pressured £00/w"but 
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otherwise, her examinadoA was negative X ray atndies following a banum eoems 

. stem 5 6 gffl- and 

. , aled evideoce of 

len . - 1 ’ She was placed 

on g 4 four tunes a day on 

adm . ■ • possible to deflate her 

abdc ' ■ ■ 'eUent, and after fcrui 

or Eve days she was haviog two stools a day On the eighth day after a^lssto"- 
a laparotomy was performed under nitrous onde gas-orygen-ether anesthesia 



Fig 333— Banum studies in Case II, showing a long segment of transverse 
colon almost completely obstructed The mucosal pattern fa destroyed over a lO cm- 


OperatioD.— The abdomen was opened through a transverse m 
cision across both rectus muscles above the ombihcus The bowel 
was found to be well prepared There was a large annular tumor in- 
volving the left transverse colon There appeared to be no actual 
ertension into the serosa, although the tumor mass was 20 to 25 cm. 
in diameter The liver was entirely free of metastases and no gross 
lymph nodes were nalpable in the mesocolon The mesocolon was 
mobilized and a 21 n segment of the transverse colon resected with 
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itoneum was closed ivith No 0 chromic catgut the fascia with inter 
nipted No 30 cotton Sutures of heavy cotton were introduced 1 5 
cm apart through skm fat and fasaa to be tied forty eight hours later 
At the conclusion of the operation bilateral prophylactic superficial 
femoral vein interruption was done Finally the anus was carefully 
dilated 


Pathologic Rcporu Adenocaranoma grade II The regional lymph nodes 
were negative A 21 cm segment of large bo vel including a central stenos ng 
annular tumor mass occupying 6 cm of the bowel On section the tumor invades 
the entire Uuclcness of bowel waQ to a depth of 2 2 on and extends into the 
adjacent fat N ne lymph nodes were identified measuring up to 0 8 cm in 
diameter and none of these conta ned tumor on microscop c examlnat on 

Postoperative Course — The patient d d very well her temperature reaching 

99 6. T- c j jj a 

over 1 
from t 
day I 
day ' 

operati -e day 


Comment -This patient illustrates several interesting features In 
the first place we believe that it is more important to accomplish 
resections of the transverse colon in one stage than in any other seg 
ment of the large intestine The reason for this is based on the anatomic 
variations of the blood supply to this region Singleton* has called 
our attention to the fact that the anastomosing raical from the left 
coloc vessel to the midcolic artery is missing in certain individuals 
In the presence of complete obstruction a well placed cecostomy will 
not interfere wth resection at a later dale Temptation to use pre 
hminary ileotransverse colostomy m lesions of the proximal segment 
of the transverse colon has led us into difficulty with the blood supply 
at the time of resection in one instance Healing of the turned in end 
of the midtransverse colon failed on account of the abnormal blood 
supply to the region If such a preliminary procedure is done the 
anastomosis should be placed well to the left of the midcolon 
The proph) lactic interniplion of the deep \eins of the legs is based 

Dulmonary em 
ury or illness 
gnancy and in 
of the almost 

, , , , 1 , . ^ the leg 

after the interruption of the normal femoral \eins if the procedure is 
carried out properl) It seems obvious to us that the long loose bland 
thrombus that appears in the deep \eins of the legs xviihout demon 
strable exadence is more common jn patients of the older age group 
than m others Sudden death from this cause can be elimmat^ by 



rophylacljc intemipbon of the vems in cases that ate likely to 
>p this complicabon 

ly walking is practiced m nearly all of our surgical pabeols 
of them, for one reason or another, cannot be given this added 
lard to their recovery Our impression is that a properly placed 
utured wound iviU allow patients to move about during their 
postoperahve period to great advantage Tlie chiefest of these 
maintenance of muscular and joint tone 


CASE in. CAItavOltA OF THE DESCXNDtNG COLO> 
s 31 year old roamed man (M C Jl No 536314) entered the hospital 
le foUowing story Approamately thirty days before admission he fini 
i dull ache In his left losver quadrant At this time he found a tender mass 



324 — Banuzn studies in Case III There was a constant area of narrowing 
jutvcUon of the descending colon and sigmotd which corresponds to the 
le abdominal mass The margins of the defect are sharply defined and 
e but the lesions do not appear to be completely annular and there fs 
ttle evidence of mucosal destruction. 


left lower quadrant He was then recovenng from a respiratory infeebon 
iin lasted a day or two and together with the tenderness disappeared One 
before admission he had a similar episode of pain and tenderness with 
lie mass In this second attack the pain became progressively worse and 
d him up At this time the tenderness was quite marked and the mass 
isbnct During the course of the mght. his discomfort gradually passed off 
It the aid of medicabon. On occasion while unnatlng the discomfort was 
sed There were no other udnaiy symptoms «e had not complained of any 
. ,n bowel habits but had lost 5 pouu^ over the past six months He had 
well io ^ appendectomy nineteen yean previous to 

don. 
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The fanuiy history is ioteresbag ib tiiat both his father and brother had had 
operabons for “tumor of the bowel," two years and seven years previously 

fie was immediately given sulfatbahdane— 2 gm four times a day— and a low 
roughage diet Laboratory studies revealed a hemoglobin of 15 5 gm per 100 cc 
Banum enema passed readily to the cecum and entered the tenmnal ileum The 
Endings are given m Figure 324 After evacuabon of the enema more banum 
was introduced and the defect was confirmed by a second examination The 
remainder of the colon appeared normal The terminal ileum was not remarkable 
The sigmoidoscope was passed well into the sigmoid (25 cm ) and the mucosa 
appeared normal throughout After seven days of sulfathahdme preparabon 
operabon was undertaken 

Operation.— Under spinal anastliesia, an oblique incision was made 
in the left lower quadrant The rectus muscle was retracted mesially 
and the oblique muscles were split in the direction of their fibers It 
was necessary to transect some of the internal oblique muscles’ fibers 
The liver was palpated and was free of metastatic nodules The edge 
of the omentum was adherent to the tumor mass and was freed by 
resecting a portion of it, leaving the involved margin in contact with 
the tumor The tumor itself was adlierent to the anterior abdominal 
wall in the region of (he internal inguinal ring It was found necessary 
to remove that portion of the peritoneum and, during its removal, it 
was found that the vas deferens was densely adherent Accordingly, 
a 2 cm segment of the vas with the underlying left spermatic artery 
and vein was also sacrificed The bowel with its supplying mesentery 
was resected Nodes were found to run up to the junction of the 
sigmoid and inferior mesenteric vessels An open anastomosis was 
done using interrupted cotton sutures outside and a running fine 
chromic catgut suture within The defect in the mesentery was closed 
A delayed wound closure technic was used The anus was carefully 
dilated to three finger breaths 

Tathologic R«por|] adenocarcinoma, grade III, with metasbises to six of 
nine lymph nodes Tlie highest lymph nodes were found involved The specimen 
consisted of a 16 cm segment of la^e bowel containing a 3 cm long ulcerating 
tumor in its midportion with a hemorrhagic coarsely granubr base and raised 
indurated edges It involved half (be circumference of the lumen and extended 
through the wall into llie serosal fat. Lymph nodes were hard and measured 
up to 1 cm in diameter 



or had b..,, botrrroo iho of 40 ...d CO Ho ^ g,vo„ o„j]] j 

fatlialidine daily after operation and tmtil his bowels moved sabsfacionly on the 
filth jwti^rabve day pie rectum was kept clean by the use of 8 ounces of 
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Comment.— The family history, the youth of the patiefil, added 
the high degree of mahgaancy and its extension, make for a hi 
prognosis Could a more radical procedure have adtomplished ar 
more? There was a \vide margin of normal bowel on either side of li 
tumor All (he mesentery supplying the region was removed Wool 
an attempt for a higher nodal ^ssection have been justifiable? Wei 
there other lymph nodes involved that could have been reijio\ec 
These questions are diflicult to answer All palpable nodes wer 
included in the resection This in itself is small proof that the sprca 
of this process was not already out of bounds It is discouraging 1 
find a lesion giving such a short warning to be so fulminating in » 
character 

CASE IV. CAHCINOUA OF TirE RECToSICMOID 
This 55 year old woman (M C It No 533525) had noted episodes ' 
bleeding at stool for nearly one year At the onset she had gone to her physio; 
who had done a banum enema which was reported as negative She vvas foiff 
to have mild hemorrhoids Dunng the coiuse of a year, she had a sensation < 
tncomplele evacuation after moving her bowels Tor the previous month mei 
had been a dull aching low back discomfort Her bowel habits had never be« 
regubr and she had taken catliartlcs about once a week most of her adult Lf 
There was no real constipation or diarrhea Tliere had been no vomiting and t 
abdominal distention No bleeding in large amounts She had lost no weight Ih 
' ' • » 1 / 1 > r T j a «r 

eah 

liops 

reveaieu aueunvaaiiiui'M ^lauv n 

Her photo hemoglobin was found to be H 4 gm per 100 cc Her nonprote^ 


a six day course ui suiiuiiui uine - gm tour tunes a Oay un tJie uay piiui 
operation a Miller Abbott tube using ntercuiy m the balloon was introdueef 
and on the day of operation it was weH down in the small intestme 

Operation —A left paramedian incision was made The liver wfl 
free of disease The lesion was found just below ihe pelvic floor an' 
could be felt through the pentoneum of the pouch of Douglas Th 
sigmoid was free laterally and divided m its lowest segment and th 
vessels and the lymphatics below the bifurcation of the iliacs wer 
separated No lyrnph nodes were palpable Dissection was carrtei 
down to the coccyx The lateral cardinal ligaments of the rectum weri 
separated and the 'interior surface of the rectum separated from th' 
vagna, lengthening the rectum hvofold It was possible to place i 
clamp well below the lesion i^lf An end to end open anastomosi 
was done, using an inner ow chromic catgut and an outer rov 
nf mterrupted cotton sut-res The mesial peritoneal reflechon wa; 
next sutured over the suture line medially and antenorly, leaving th« 
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lateral area open to allow escape of retroperitoneal £uid 100,000 units 
of penicillin were introduced locally The wound was closed in layers 
the fat and skin closure to be delayed forty eight hours The anus was 
finally dilated 

pBlhologic Reports Colloid adenocarcinoma grade II The lymph nodes were 
negative but the tumor had extended into a large serosal lymph vessel Thirty 
three centimeters of rectosigmoid had been removed Two cenUmeters above 
the distal resection edge is a raised cauliflower growth measuimg 3 cm in 
diameter 

Postoperative Course — The pabent did well postoperabvely On the first and 
third postoperatwe days her temperature rose to 100* F her pulse never exceeded 
91 The Miller Abbott tube was removed on the second postoperative day She 
was continued on sulfathabdine poslopeiatwcly until the tune of discharge on her 
twentieth day At the time of discharge llie index finger palpated the anastomosis 
readily tn the rmdrectum^ 

Comment.— The criticism that might be raised in this case is the 
advisability of restoring bowel conbnuily Tlie patient was extremely 
apprehensive and had suffered for years with cancer phobia She had 
submitted elsewhere to needless excisions of portions of both breasts 
for c>stic mastitis six years previously The growth as seen in the 
sigmoidoscopy, was small in size and the biopsy report revealed a 
fairly low grade adenocarcinoma We have frequently had to take 
into account the possibility of a more serious grading when the entire 
specimen was in the pathologists hands The colloid element was a 
surprise but on the other hand, there xvas no spread to lyttiph nodes 
\\ e are not aware of any cures m our hospital in colloid carcinoma 
of the colon and rectum no matter how extensive the operative pro 
ccdiire So far this patient has not had any local recurrence although 
- 1 - ’ - j • jg stretch 

that the 
ssue was 

only 2 cm This in my opinion is too close for comfort and should 
local recurrence take phee it will be due to our willingness to abide 
by the washes of her family and ph>sician to avoid colostomy A Miles 
procedure would have been belter judgment in this case 


CASE \. CARCI^OMA OF SICXIOIO XTITII ENDOSIETRIOSIS 
This 49 >ear old bipara (M G 11 No 440316) wis tdmvUed to the hospital 
March 27 1944 She has always been constipated and for years has been troubled 
with bemoirhmds otherwise she has been vigwous healthy and active Normal 
menopause occurred eight months ago During the autumn of 1943 she w« 
aware of occasional blood and mucus disdiarges from the rectum-almost alw•a^t 
Ms^iated "itb towel movement tot recently this has occurred wwhout ttwl 
and oftenwilh the passage of gas Seven weeks prior to entry she had a bout of 
levw abdominal cpmps aHntoted to the togestlon of lobster This clea^ 
with the onset of dianhea. Her physician ordered a banum enmi 
pn March JO which showed an obstructing Icion .t the bwer sSoilT^S 
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much gas and fecal maRer above the lesion In spite of a castor oil p yara bon 
(Fig S25) S gmoidoscopy revealed bIbody mucus coming down frmn *o 
obstructed area 16 cm from the anal tnargin. A b opsy was attempted but wa 
unsuccessFuL Bimanually a large mass could be felt in the left pelvic regiom It 
was not posslilc to tratlme the uterus separately from the mass as a whole Tw 
cervix was eroded and bulbous 

The fam ly history is of interest In that her mother now aged 78 had sigmoid 
resection for carcinoma three and one half years previous to the patient i entry 
Her fathers sister had succumbed to cancer of the rectum. 



F g S2o — Banum enema m Case V shows an obstructing les on at the lower 
f gttio d and much gas and fecal nutter above the les oa 


Preparat on was earned out by pving 3 gm sulfathal dine and low img* 
Rons daily for sever u fr r 

red blood count of 
doses of vitamin C 
was coos derably ir 

however that her preparation was probably inadet^ ale tVe were afra d to give 
her further cathartics since the pre x ray castor o 1 had caused great distress and 
had httle effect on cleansing the coton. 

Operation —The first operation exploratory laparotomy and com 


slightly above the pelvic floor and was attached firmly to the uterus 
It was decided that resection at this time would be too hazardo s in 
view of the poor bowel preparation A transverse me s on was there- 
fore made through the upper left rectus and a loop of transverse colon 
brou^t out. The lower wound was care^Uy dosed The pabent did 
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well after this procedure and it was possible to cleanse the lower 
bowel by imgations through the distal orifice of the complete trans- 
verse colostomy Irrigations of normal salt solution were supple- 
mented by suspensions of sulfathahdine up to the day previous to 
the second operation 

The second stage was done April 18, fourteen days after the first, 
and consisted of resection of the sigmoid and panhysterectomy en 
bloc, followed by primary anastomosis of the descending colon to the 
rectosigmoid The exploratory left paramedian wound was opened 
and extended, the bowel was found to be well prepared The tumor 
mass consisted of a firm tennis ball sized tumor in the sigmoid loop 
firmly attached to a uterus containing fibroids and endometrial im 
plants The lateral gutter was opened and the left ureter, which was 
tortuous, was dissected free of adherent tissue believed to be due to 
the endometriosis and not to the sigmoid carcinoma The ovarian 
vessels on the left were divided high aod dissection carried down 
retropentoneally into the pelvis The inferior mesenteric vessels were 
then identified and interrupted just below the branch supplying the 
lower sigmoid The bowel at this point was then divided between 
clamps with the actual cautery Dissection was continued into the 
pelvis to well below the tumor m the sigmoid The right ovarian 
vessels were then secured and the utenne vessels interrupted at a 
low level The upper vagma was then cut across This allowed the 
entire tumor mass with uterus, adnexa, and sigmoid to be lifted up 
ward The bowel was then divided between clamps wth the cautery 
well below the tumor An accurate end to end suture of the bowel 
ends was then accomplished using ti'o rows of fine chromic catgut 
Pentonealizition was accomplished leaving most of the suture hne of 
the anastomosis within the penlooeal cavity A cigarette dram was 
mtioduced from above into the vagina, the proximal end of this rested 
in the denuded retroperitoneal space, great care bemg used not to 
allow contact behveen the dram and the suture Ime 

Pathologic Report! The specimen repealed a 23 cm. segment of sigmoid with 
its attached mesentery, the uterus, tubes and Ovanes In the center of the resected 
sigmoid «as an enclrcLng lesion 55 cm In length wth irregular, liar<h raised 
edges This tumor extended through the bowel wall xxhere a secondary 2 cm 


PortcperaiUe CouT»ev-The patient was a transfusion to replace blood 

>st during the »i . 

of sulfadiazine v 


save on ounce of water 
to function well by the I 
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much ga5 and fecal matter above fiie lesion la spite of a castor oil pr^anboo 
(Fig 325) Sigmoidoscopy revealed bloody mucus coming down Iran » 
obstructed area 10 cm from the anal tnargin. A biopsy was attnopted not 
unsuccessful. Bimanually, a large mass could be felt m the left pelvic legiOP. tt 
was not possible to outlme the uterus separately from the mass as a whole Tw 
cemx was eroded and bulbous , ,, 

The family history is of mteteit {a that her mother now aged 78 had sigmoid 
resection for carcinoma three aud one half years previous to the patients ent*y 
Her father’s sister had succumbed (o cancer of the rectum. 



Fig 325— Banum enema in Ctse V shows an obstnicting lesion at the low* 
sigmoid and much gas and fecal matter abose the lesion 


Preparation was carried out by giving 3 gm of sulfathalidme and low img 
hons daily for seven days The patient was m good general condition having 
red blood count of 4 900 000 and 14 5 gm of hemoglobin per 100 cc Lari 
doses of vitamin C were added to a low residue diet Ifer generalized distentic 
was considerably Improved and she was free of peristaltic pain. It was fe 
however that her preparation was probably inadequate ^Vc were afnid to P' 
her further cathartics since the pre a ray castor oil bad caused great distress at 
had little effect on cleansing the colon. 

Operation —The first operation, exploratory laparotomy and con 


slightly above the pelvic floor and was attached firmly to the uteru 
It vvas decided that resection »t this time would be too hazardous i 
view of the poor bowel preparation A transverse incision was there 
fore made through the upper left rectus and a loop of transverse colo 
brought out The lower wound was carefully closed The paftent di 


CARCINOMA OF THE I^CE INTESTINE 


1031 


REFERENCES 

1 Ranlan, F W Resection and Obstnicbon of the Colon (Obstructive Resec- 

tion) Surg Gynea & Obst, 50 594-598 (March) 1930 

2 Alien A W Carcinoma of the Colon Surgery, 14 350-366 (Sept) 1943 

3 Singleton Albert O The Blood Supply of the Large Bowel with Reference to 

Resection Surgery 14 328-342 1943 



1030 


Aimnm w aixen 


resumed The vaginal drain was reoioved on the third morning The pabent vas 
sufficiently recovered by the eighth day to test the anastomosis with saline 
lions, which demonstrate Unsatisfactoiy lumen. This procedure was r^ieateo 
every four days thereafter until by the eighteenth day there was a free flow ol 
irrigating fluid in both directions through the distal colon- The patient was then 
allowed to get up and about to regain some of her lost muscle tone 

The third procedure was closure of the transverse colostomy, wjueh 
accomplished thirty nine days after her first operaboo and twenty five days afW 
her reseebon and anastomosis The scar tissue about the colostomy wm evcisM 
saving as much skin as possible Both ends of the colostomy were freed from the 
peritoneum and delitered outside the wound TTie colon was transected betw^n 
clamps on both Lrobs in healthy areas well beyond all scar tissue A careful 
end to-end anastomosis was then made and the Esowel dropped free into the 
peritonea! cavity The pentoneum and fascia were closed with Interrupted No 30 
cotton and the skin sutures tied forty-eight hours later 

The patient recovered well from this procedure and was discharged home leu 
days later on a norma] diet. Her bowels were moving satisfactorily with small 
doses of znineral ml. She has remained well up to the tune of this report 

Comment —In lius patient, we used too little suIfathaLdine in the 
preparation, later cases received larger doses with better effect We 
have lilted this drug better than sulfasuxidme because of its less Itque 
fytng action on the fecal matter We might have been able to re 
estabbsh continuity earlier had we used intemipfed nonabsorbable 
sutures in the anastomosis as has been our custom for over two years 
We would not institute any drainage in such a case today, having 
found that the peritoneal cavity takes care of any serous discharge 
from the denuded areas, if the peritonr-ahzation is limited to the 
mesial side of the dissection, leaving ilie lateral gutter open Drams 
jn previous cases either through the ischial fossa, the vagina or the 
abdominal wall have contnbuted to complications such as fistula 
formation or stenosis at the point of anastomosis Neither of these has 
occurred since we abandoned the use of drains This low anastomosis 


carried out by us The almost complete obstnicbon and the patients 
temperament, plus the error in usmg catgut in the anastomosis all 
played a role m the prolonged convalescence 


il 
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32 6 per cent in forty slx one-stage resections m Orr’s collected series, 
and the four deaths in hventy three cases (17 4 per cent) reported by 
Waugh and Clagett 

Six patients were discharged from the hospital All are now dead, 
the longest survival being thirteen months and the average seven 
months (Table 2) 

Ttco Stage —Fourteen two stage resections were done One patient 
died following tlie first stage and three after the second stage pro- 
cedure, giving an operative mortahty of 29 per cent (Table 1) This 
IS similar to Orrs figure of 28 per cent for fifty seven two-stage resec- 
tions Waugh and Cligell had two deaths in seven resechons, or 29 
per cent 

Ten patients were discharged from the hospital alive following two 
stage resection Two are living one eight months and one five years 
after operation Of the remaining eight, the longest survival was four 
teen months (two cases) and the average was seven months (Table 2) 

TABIX 2 

Lemsth or Lite ot Forty pour Survivors or oteratiov 



Discharged 

Wive 

Now 

Lsving 

Dead 

Average 

Survival 

(Months) 

One-8ta{ie rejection 

6 

0 

$ 

7 

Two-stage rcscctioo 

10 

2 

(Onios. 
00 ntos) 

8 

7 

Exploratory laparoioray 

10 

1 

(21 nice) 

9 

2 

rallLative operation 

18 


16 

S 


Following both one stage and two stage resections, sixteen patients 
left the hospital alive Two are living as noted in the preceding para 
graph The other fourteen are dead, having survived an average of 
seven months Orr‘s report showed an average survival of ten months 
for twenty three patients who were dead when reported 

Inoperable Ca«e8 -There were forty patients in this group Twelve 
had only an exploraloiy laparotomy Two died following operation 
(17 per cent) and one is Imng Uventy-one months after operation 
Tlie remaining nine patients died with an average survival time of 
two months The one living patient had a tumor involvang the tail of 
the pancreas proved by biopsy (Tables 1 and 2) 

T«ent,-e.Eht patients hid pnlliatnc opemtTons These consisted 

I(litl1l\ fiF <nme form nf ^ 


. . It ... L L * oi uie rvvo procedures Three 

patients could not be traced Seien dted postoperata elv (23 per cent? 
ISM. are hsinc-cach str months rfter operalion-and sutecn 



THE STATUS OF PA^CREATICODUODENAL RESECTIO 
MARSiuii K Babtlett, M D , fa C S • 

The work of ^Vhlpple, Parsons and Mulbns,® published m 1935 
stimulated a lasting interest in radical resection of the duodenum and 
pancreas for malignant disease involving the region of the ampulla of 
Vater and the head of the pancreas Since that bme many contnbu 
hons to this subject have appeared in the hterature and a fairly uniform 
concept of the management of such problems is developing 

^Vhlpple* collected sixty four pancreaticoduodenal resections up to 
April 1, 1942 and lu December 1944, On* presented a compreheosne 


cases m 194o In the same year Cattell' published his experience 'vith 
eighteen cases, Eve of which had been included in Orr s senes Waugh 
and Clagett* presented an analysis of thirty eases in 1945 
The purpose of his paper is to review the results of radical pan 
creaticoduodenal resecUon at the Massachusetts General Hospital 
from August 1941 to January 1, 1947 and to evaluate the procedure 
from the standpoint of operaUve mortality and life expectancy follow 
mg operation 

During the poood under study a diagnosis of carcinoma of the pan 
creas ampulla of Voter or duodenum wis made in the case of seventy 
eight patients Of these sixty five or 83 per cent were subjected to 
operation Twenty five cases were suitable for radical pancreatico 
duodenal resection Tins is 38 per cent of the pabents operated upon 
or 32 per cent of the entire group which corresponds closely wth 
the operability rate suggested by Cattell ' 

Radical Resection -One Stogc -Of the twenty five radical pan 
creabcoduodenal resertions m this senes eleven were done in one 
stage Five patients died following operation giving an operative 
mortahty of 45 per cent (Table 1) Tbis is higher than the figure of 
TABLE 1 

OpeRATXte MoBTAimr m Sixtt five Patients 

rniff Dijil Fottowuis Operative MortaLty 
Caaea OperaUoa (per cent) 

OnMta?e resection II S .. 

resection U 4 2? 

Eiploralory laparoloroy 12 2 

Paltialive pperat on 28 7 2^ 


•AssocUle Vis.CmS Surgeon. Massadmseits General Hospital, InslruMor la 

Surgeiy. Harvard Medical School 
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With constantly improving means of preoperative preparation of 
the Jaundiced patient and with the accumulating technical advances 
m the handimg of the various anastomoses involved m pancreabco- 
duodenal resection, it is reasonable to expect a considerable improve- 
ment in operative mortality 

More adequate methods are needed for evaluating the degree of 
liver damage in the patient with long standing jaundice This would 
help in distinguishing those who must be relieved of biliary obstruc 
tion by the simplest possible means, prior to a radical attack on the 
tumor, from those who can safely undergo a one stage opembon 

If the operative mortality can be kept at a reasonable level, there 
are definite advantages to a one stage resection The length of hos 
pitalizabon is decreased, the dangers of two separate anesthesias and 
two operabons and the technical difficulties caused by extensive ad 
hcsions frequently encountered at the second operation are avoided 

The sole advantage of the bvo stage operation is that it offers the 
opportunity of relieving the obstructive jaundice and restoring the 
flow of bile into the intestinal tract in a relahvely simple manner, thus 
rendering the patient a better risk for a radical attack on the malignant 
tumor In certain cases this advantage must continue to be of para 
mount importance It outweiglis the disadvantages of the two stage 
procedure and dictates the choice of this type of operation for these 
patients 

SUItlMAHY 

1 From August 1941 to January I 1947 the diagnosis of carcinoma 
of the pancreas ampulla of Vater or duodenum was made in seventy 
eight 

2 (83 per cent) 

and 38 per cent of 

cases operated on or 32 per tent of the entire group) 

3 The operative mortality and length of life following one stage 
and two-stage pancreabcoduodenal resection and palliative operations 
have been reported 

4 The location of the primary tumor and the presence or absence 
of lymph node metastases had no demonstrable effect on the survival 
period in this small scries of cases 


referpncfr 

' Engtmd J Mrf., 

Ampulla of % aXet Surgery, J8 138-143 l&is Pancreas and 
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Of these suteen, the longest survival was ten tnonths and the average 
five months (Tables 1 and 2) 

Orrs figures showed an operative mortality of 39 4 per cent for 
palhatfve bilury entcroanastomosis done on 158 patients The average 
length of life of IS6 traced patients was nine months 
Length of Hospital Slay.— The number of hospital days for pa 
tients who had one stage, two stage and palhative operabons is shown 
in Table 3 As would be expected a two stage rcsccbon greatly pro- 
longed the hospital stay 

TABLE 3 


Aveiuce NtniBCR or Davs ty IIosprTAt 


One-sU{>e resection 
Two-*t«ge resect on 
Palljauve operttioo 


Died Pollowin^ 

OpcrstJOB Discharged Ahve 


Location of Tumor.— In the twenty five pabents upon whom radi 
cal resection was done, the primary tumor was in the pancreas m 
soipulla of Vater in ten and the duodenum lo ttvo This 
is a higher proporbon of pancreatic lesions than in some of the re- 
ported senes 

In theory because of Its location, a tumor of the ampulla should 
give serious symptoms sooner and thus lead to earlier operabon with a 
more favorable outlook This i$ not borne out in this small senes of 
cases Of the hvo hwn^atients one hid a pancreatic lesion and one 
an ampullary growth The overage survival period of remaining 
patients in the two groups was identical (eight months) Lymph node 
metostases were found mth equal frequency in both types of tumor 
m the pabents subjected to radical reseebon 


COStJIENT 

On the basis of results obtained to date it is evident that the treat 
ment of pabents having malignant lesions of the pancreas or ampul 
lary re^on is far from sabsfactory The fact that a palliative anasto 
mosis offers symptomatic relief and a life expectancy nearly as great 
as that obtained by radical resection cannot be offered as an argu 
meet in favor of a procedure which makes no attempt to eradicate 
the underlying disease 

Poor as the results have bceo, the only logical attack on these malig 
nant lesions available at the jwesenl bme is a radical reSeebon of the 
entire duodenum, the head « the pancreas and as much of the ad 
jacent lytnphabc bed as pOMible Far from serving to condemn this 
approach to the probjem, the u^bsfaetory results so far obtained 
must provide a challenge to continued effort along these lines 



THE THERAPY AND PROPHYLAXIS OF VENOUS 
TIIROJIBOSIS AND PUOIONARY EMBOUSM 

Gommn a Donaldson, M D , FACS* 


Over the past five years the hterature on the subject of thrombo 
phlebitis and embolism has become voluminous This enthusiasm has 
been shared in by surgeon obstetrician and internist alike, and it is 
just becoming evident that the measures, both therapeutic and pro 
phylactic, which have followed in the wake of this interest are pro 
ducing results At the Massachusetts General Hospital in 1925, there 
were tliree deaths from massive fatal pulmonary embolus following 
every 1000 operations * Ten years ago, with the introduction of more 
careM attention to the position of the patient on the operating table, 
active and passive leg exercises postoperatively, encouraged deep 
breathing, routine elevation of the foot of the bed to speed venous 
return, and finally earlier ambulation, (he incidence of fatal embolism 
had dropped to one death la 800 operations In lO'lS, twenty years 
after Davis observations, there were nine proven fatal emboli follow* 
ing 9765 operations This ratio of slightly less than one to one thousand 
was maintained in 19-46, when there were nine deaths after 9969 
operative procedures 


It has been adequatel) demonstrated thvt age greatly influences tlie 
incidence of postoperative pulmonary embolism In a previous report,® 
it was found that patients in the swlh decade of life were most sus 
ceptiblc, and this has been adequately corroborated by others In 
the fifteen >ear period from 1930 the mean age of patients admitted 
to tlie Massachusetts Genenl Hospital has risen from 36 ^ears 3 
montlis to 42 years 3 months, an increase of six years Again, it is 
obvious that the magnitude of the operative procedure has a duecl 
bearing on the incidence of plilebitis The relatively recent develop 
ment of modem anestliesia resources, technical operative facihties 
and belter understandmg of “ “ ‘ ’ 

combined to extend the sur 
the time of Trousseau,* the a 

nanl disease has been rccog.^c^ liwciupuiem ol phJebibs in 
the presence of cancer Ins come to be k-novvn as Trousseau’s sign ” 


* Assistant Surtr^on, MassaebuseUs Ccneral (Tospital 
Harvard Mrdical SebooL Boston 


Assistant fn Surgery, 
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IS not constant We believe that the extremes of acute thrombophlebitis 
on the one hand and "bland thrombosis” of Homans or “phlebothrom 
bosis” of Ochsner and DeBakey on the other, are expressions of an 
identical process Between them are all gradations, the picture at the 
moment depending on the extent of involvement of vem intima in the 
inflammatory process Most often the inflammatory reaction is an asep 
tic one, and the extent of endothelial damage is dependent on such 
factors as the degree of local anoxia and general alterations in the 
cellular and fluid constituents of the blood which tend to increase 
clotting proficiency At one extreme is found difi'use swelling tender 
ness, warmth and pam m the calf on dorsiflexion of the foot The 
superficial veins over the ankle and forefoot are distended, and there 
IS a leukocytosis elevated sedimentation rate and fever Here the 
clot IS firmly adherent to the vein wall over some distance and the 
likelihood of a large, death producing embolus is slight This type, if 
It docs not kill by several repeated smaller emboli, enforces a prolonged 
hospital stay and results m a permanently impaired leg due to val 
vular destruction 

The gradations of the bland asymptomatic thromboses are many 
Minimal swelling of the ankle local areas of point tenderness a sense 
of firmness m the tissue of the calf slight fullness of the long saphen 
ous vein at the ankle, associated with mild systemic reaction indicate 
that the clot coagulum is adherent to only a small area of vessel intima. 
Propagation is chiefly cephalward and when the thrombus does free 
Itself a long column of clot is liberated to tlie right lieart and pul 
monary arteries 


TUERAP^ 

The many reports on the effectiveness of one form of treatment 
against another tend to be misleading In fact, the therapeutic pro 
cedures available today should be used depending on the case at 
hind to supplement one another rather than be considered as rival 
forms of tlierapy Rational treatment of established thromboembolic 
disease may take one or more of three fonie, the use of anticoagulant 
drugs lumbar s>'mpathelic procaine block, or deep x em interruption 
Tlie use of heparin and dicumarol is based primarily on the prexention 
of the extension of thrombosis until such time as the established 
coagulum becomes more strongl) organized to itself and to the \essel 
wall and until the patient is adequately ambulator) to insure a Mgor 

ous \cnous flow Lumbar s>-mpathetic block, on the other hand rapidly 

and offectixel) increases xenous return b) interrupting reflex arterial 
spasm resulting from the irritating xeoous inflammator) process The 
disappearance of leg sxx oiling and pain is often dramatic as the normal 
artenojenous gmd.ent .s regained Final!,, deep ie,n inteirapUnn 
properl) performed aboxe the lexel of the thrombus precludes the 
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In 1930 pabents with malignant disease comprised 103 per cent of 
total surgical admissions to the hospital, whereas in 19-15 this figure 
had risen to I6 5 per cent It is thus evident that any measures vhich 
have lessened the incidence of embolism in recent years have done 
so agamst steadily inaeasing obstacles 

The importance of the hbial veins and their tnbutanes belcnv the 
level of the knee as the source of most pulmonary emboh has now 
become well established Adequate support for this contenbon comes 
from the pathologist and climcian In the last decade, pathologists 
have shown that where postmortem etaminabon of the legs is thor 
oughly made, ante mortem thrombosis is found in the deep veins 
of the calf in over 50 per cent of all cases * * In the older individual 
the incidence rises In 200 roubne autopsies performed ui an old folks 
home, the deep veins of the legs were found thrombosed premortally 
m 90 per cent of the eases Much of this thrombosis, of course vv^ 
the result of enforced bed rest and in no sense the cause of death. 
In a second senes of eases. Hunter and his associates* indicated that 
recumbency is the greatest single factor in thrombus formahon In a 
group of pabents exercised systematically until shortly before death, 
only 18 per cent exhibit thromboses at autopsy as opposed to 53 per 
cent when exercise was not emphasized Simpsons observations 
further incriminate the leg veins Pulmonary embolism was stnkin^y 
increased in elderly persons cared for in London bomb proof shelters 
who reclined in chairs for long hours with pressure on the calf and 
popliteal vein 

On the clinical side pulmonary emboh ansmg from the leg veins 
as a source, are becoming recognized by symptoms and signs often 
regarded m the past as mdicabve of pnmary disease of the heart or 
lungs or as an inconsequential digesbve disturbance A single symp 
tom in Itself is not sufficient to make the diagnosis but often enouw 
calls attenbOD to the presence of other obscure signs which give added 
evidence of the presence of vascular pathology At the Massachusetts 
General Hospital ® 59 per cent of patients presented leg signs as 
indicabon of tbromboembohe disease and of these 67 per cent showed 
leg swelling 61 per cent tenderness over the hbial vessels, and 42 
per cent a positive Homans sign The remaining 4l per cent presented 
chest symptoms as first indicabon of disease 

We have come to put great reliance on the appearance of the cbm 
cal chart Any pabent who otherwise convalescing smoothly, suddenly 
develops a sunultaneous nse in temperature pulse and respirabon 
IS suspected of harbonng pbclebitis or of having a subchnical pul 
monaiy embolus until proven otherwise In a small senes of cases 
81 per cent of charts considered suitable for study demonstrated this 
positive “Allen sign “ 

It has become evident that the picture of deep leg vem thromhnsis 
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IS not constant We believe that the extremes of acute thrombophlebitis 
on the one hand, and “bland thrombosis" of Homans or “phlebothrom 
bosis" of Ochsner and DeBakey on the other, are expressions of an 
identical process Between them are all gradabons, the picture at the 
moment depending on the extent of mvolvement of vein inhma in the 
inflammatory process Most often the inflammatory reaction is an asep 
tic one, and Ae extent of endothelial damage is dependent on such 
factors as the degree of local anoxia and general alterations in the 
cellular and fluid constituents of the blood which tend to increase 
clotbng proficiency At one extreme is found diffuse swelling tender- 
ness, warmth and pain m the calf on dorsiflexion of the foot. The 
superficial veins over the ankle and forefoot are distended, and there 
IS a leukocytosis elevated sedimentation rate, and fever Here the 
clot IS firmly adherent to the vein wall over some distance and the 
likelihood of a large, death produang embolus is slight This type, if 
It does not kill by several repeated smaller emboli, enforces a prolonged 
hospital stay and results m a permanently impaired leg due to val 
vular deslruchon 

The gradations of the bland asymptomatic thromboses are many 
Minimal swelling of the ankle, local areas of point tenderness, a sense 
of firmness in the tissue of the calf slight fullness of the long saphen 
ous vein at the ankle, associated with mild systemic reaction indicate 
that the clot coagulum is adherent to only a small area of vessel mtima 
Propagation is chiefly ccphalward, and when the thrombus does free 
Itself a long column of clot is liberated to the right heart and pul 
monary arteries 

THERAPY 

The many reports on the effectiveness of one form of treatment 
against another tend to be misleading In fact, the therapeutic pro 
cedures available today should be used depending on the case at 
hand to supplement one another, rather than be considered as rival 
forms of therapy Rational treatment of established thromboembohe 
disease may take one or more of three forms, the use of anticoagulant 
drugs lumbar sympathetic procame block, or deep vein interruption 

The US" * _ _j J — 1 I ’ 

of the 
coagul 

wall a«u wiw vie p7tient is aoeqvateiy smhuhtory to insure a vigor- 
ous venous flow Lumbar sympatbehc block, on the other hand rapidly 
and effechiely increases venous return by intenupbng reflex arterial 


piopeny performed above the level of the thrombus prechiderihe 



103S 


COBDOV A DOVAJLDSO'J 


In 1930 patients %vith malignant disease comprised 10.3 per cent of 
total surgical admissions to the hospital, whereas in 1943 this figure 
had risen to 16 5 per cent. It is thus evident that any measures which 
have lessened the incidence of embolism In recent years have done 
so against steadily increasing obstacles 
The importance of the bbial veins and their tributaries below the 
level of the knee as the source of most pulmonary emboh has now 
become well established Adequate support for this contention comes 
from the pathologist and climcian In the last decade, palholognfs 
have shown that where postmortem examination of the legs is tbor 
oughly made, ante mortem thrombosis is found in the deep vems 
of the calf m over 50 per cent of all cases * ® In the older mividua] 
the incidence rises In 200 routine autopsies performed in an old folks 
home, the deep veins of the legs were found thrombosed premortally 
ID 90 per cent of the cases Much of this thrombosis, of course, was 
the result of enforced bed rest, and in no sense the cause of death. 
In a second senes of cases. Hunter and his associates’ indicated that 
recumbency is the greatest single factor in thrombus fonnahon In a 
group of pahents exerdsed systemabcally untJ shortly before deaflit 
only 16 per cent exhibit thromboses at autopsy as opposed to 53 pw 
cent when exercise^ was not emphasized Simpsons observabons 
’ * ’ ' *■ monary embolism was stnhngl) 

in London bomb proof shelters 
,j -s with pressure on the calf and 

pophteal vein 

On the clinical side pulmonarj emboh, arising from the leg veins 
as a source, are becoming recognized by symptoms and signs often 
regarded in the past as indicative of primary disease of the heart or 
lungs or as an inconsequentijl digcsbve disturbance A single symp 
tom in itself is not sufficient to make the diagnosis, but often enou^ 
calls attention to the presence of other obscure signs which give added 
evidence of the presence of vascular pathology At the Massachusetts 
Graeral Hosprtal^SO per rent of patients presented leg signs as first 

^ per cent showed 
. 1 vessels, and 42 

i ^ . o 1 . per cent presented 

chest symptoms as first indication of disease 
We have come to put great reliance on the appearance of the dim 
cal chart Any pahent who. otherwise convalescing smoothly, suddenly 
develops a sunuUaneous nse in temperature pulse and respirahoO 
IS suspected of harboring pbelebilis or of having a subdinical pul 
monary embolus until proven otherw^e In a smaU senes of cases 
81 per cent of charts considered suitable for study demonstrated this 
positive "Allen sign 

It has become evident that the picture of deep leg vein thrombosis 
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unless such factors as cardiac incoxnpetency or malnutrition are pres 
ent, swelling is not permanent Its seventy and persistence are directly 
proportional to the extent the phlebitic process is allowed to attain 
before interruption is done In the past two jeirs, earlier diagnosis 
has been the rule, and with proper after care in the form of elevation 
and supportive bandages ankle edema has not been bothersome In 

TABLE 2 

]f/ciDEi\cE or TneitATSuTic avo PrornriAcnc Fzmohax- Veuv iNTBHHVPTion 
IN 15ft7 Cases 


Massachusetts General Hospital 1937 to January 1947 



Therapeutic 

Propb>Iaclic 

ToUl 

1937-1942 

202 1 

0 

0% 

202 

1943 

150 

IS 

9% 

165 

1944 

208 1 

72 

26^0 i 

280 

1945 

214 1 

1-8 

53% 1 

392 

1946 

259 1 

269 

548 

Total 

1033 

554 


1587 


the occasional case exhibiting a spread of the inflammatory process in 
the leg vein tributaries 'ifter inlemiption, lumbar block with or 
without dicumirol has controlled both pain and swelling In the older 
group because of altered electrolytes, cardiac incompetency, made 
quite tenous structures or lymphatic sclerosis, vesper edema, de- 
pendent on osmotic and b)drostTtic factors has persisted as long as 


TABLE 3 


CojiPLiCATiONS OP Femoral Vein iNTEBnupnoN is 1587 Cases 
M assacbuACtts General llospilaj 1937'-19't6 


Incidence of sepsis 13 

Incidence of hemorrhage 9 

Incidence of timpborriiea 26 

Incidence of postphlebitic nicer 2 

Incidence of pulmonary infarct 63 

Incidence of fatal emboLsm 6* 


* Fii e of these coses were m the therapeutic group 


0 8 % 
0 6 % 
1 6 % 
0 1 % 
4 0 % 
0 i% 


SIX months Two m the group of 1033 paUents carry postphlebihc 
ulcers It IS difficult to exaluite whit effect vein inlerrupbon has had 
on the life history of these lesions in view of the work of Buxton and 
Coller® on the use of this procedure in the treatment of the post 
pblebihc s>Tidrome Subsequent pulmonary emboh have been^en 
TOuntered in 4 per cent of cases, necessititing the use of supplemental 
dicumarol It is of interest fiiat practically all of this group who 
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possibility of further propagation of fatal embolism All three forms 
of therapy reduce the period of convalescence, mitigate the sequelae 
of untreated thrombosis, and louer the incidence of fatal embolism 
In some instances, it is obvious all three may be employed to advantage 
on the same patient 

Homans® was the first clinician to call attention to the feasibility of 
interruption of the femoral vein in tlie groin to prevent pulmonarj 
infarction The method has found many enthusiastic advocates in this 
country From 1939 to January 1947 at the Massachusetts General 
Hospital, there have been 1602 patients who have been subjected to 
femoral vein interruption, representing a total of 31S5 vein operaboDS 
(Table 1) It is worthy of note here, that in not a single instance has 


TABLE I 

FesfOiuL \ Ew IvTEitiiupnov is 1587 Patievts 
AfaMaebuMtta Geoera) Hoipital, 1937-1916 



Paliniti 

Veins 

Unilateral 

lotemiptiOD 

Bilateral 

lolcrroption 

1937 

1 



0% 

1938 

0 

0 

0% 


1939 

8 

8 



19i0 

S 




1911 

SI 


92 1% 

7 9% 

1912 

137 



S4 0% 

1913 




81 0% 

97 9% 


280 



1913 

392 

781 


99 2% 

1946 

548 

1091 

0 9% 

99 1% 

Total 

1587 

3005 




a patient lost life or limb as a result of the procedure One hundred 
and five of these cases were operated upon in treatment of the se- 
quelae of an old phlegmasia, and will not be discussed further lO this 
paper 

Approximately two-thirds of the group have been treated for acute 
thromboembolic disease, the remaining patients representing inter 
ruptions done as a prophylactic measure (Table 2) 

In those pabents treated for acute disease, the results have been 
T_ , 1 .. c_ » _t , 1-1 . there 

ecrage 
le hall 
aspital 

at an earher date, resuiung m a ^eat saving ot needed beds The 
amount of residual edema of Uie legs has not been disturbing and 
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trol the occasional case m whiA the acute phlebitic process spreads 
throughout the leg and the more astute use of anticoagulants to con 
trol the 4 per cent of postmtcmiption emboli functionally normal legs 
should be preserved and mortality from this disease should be elim 
mated 

PROPHYLAXIS 

The results m therapy noted above represent a great advance in 
the prevention of pulmonary embolism once a warning venous acci 
dent has occurred in the form of venous thrombosis or a benign pul 
monary embolus In spite of this progress it remains that death mav 
occur from sudden and unhetald^ pulmonary embolism It is in an 
effort to elimmate such events that prophylactic measures ha% e been 
elaborated Over the past two years this basic incidence of embolism 
from unrecognized bland or pldebolhrombosis has been attacked at 
the Massachusetts General Hospital in a controlled group of patients 
by the routine prophylactic use as indicated or dicumarol or femoral 
vein interruption 

Sudden massive embolism under the age of 40 years is unusual 
There have been four such cases in our chmc over the past six years 
and tliese have occurred chiefl} on tlie Medical Services That bland 
thrombosis may develop in this younger group partcularly as the 
result of trauma is stressed by Hnmilton and Angevine” who report 
ninety nine such fntalilies in soldiers under the age of 40 Certainly in 
civilian life it may be considered a relatively rare postoperative com 
plication 

In those patients over 40 years of age three factors are of great im 


Ihese age groups compare with those reported by Evans and Boiler^ 
who found over a similar six year period a total of fifty two fatahties 
seventeen of these occurring in the sixth and fourteen in the seventh 
decades of life The nature of the primary illness is also of significance 
Debilitated patients those suffenng from cancer intestinal obstiaic 
tion and general old age arc prone to develop bland thrombi in theu 
leg veins os the result of venous stasis Finally the initial operative 
procedure must be considered Veal'» has demonstrated convinangly 
the surprising frequency of fatal embohsm following low thigh am 
putation Here particularly the entire length of the superficial femoral 
vein lies quiescent as a nidus for thrombus formahon By the simnle 
expedient of prophylactic vein mterruplion Veal has been able to 
lower the mortality m comparable groups of patients from 421 ner 
cent to 175 per cent Potienis mth fractures about the hm reKon 
o0er oppothin.tj of a similar piopoitrou Because of mcdicoleual ,n 
tenention autops) proof of embohsm is often laclong, but the cimioil 
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suffered subsequent embob had been subjected to vein lOtemiptOD 
because of a previous pulmonary infarction Five patients in the group 
of 1033 therapeutic intemipbons succumbed to proven subsequent 
emboli In none of these earlier cases ivas anticoagulant therapy used 
as an adjunct Four of the five had had pulmonary mfarctions pnor 
to interruption, resulting in a lowered pulmonary reserve so that lesser 
subsequent emboli were adequate to cause death (Table 3) 

It would be helpful if, in each case of early deep venous thrombo- 
sis, the morbidity or mortality could be known This is difficult to 
evaluate because from different areas of the country come vanous 
statistics In our own clinic. Miller and Rogers'® pnor to 1929 found 
seven deaths in 206 cases of thrombophlebitis One hundred and three 
of these cases were of spontaneous ongin, the remaining 50 per cent 
being postoperah\c Welch and Faxon” m a later study found the 
death rate to be almost identical, the ratio of fatal embolism to 
itis being one in twenty-fise Three fifths of iheir cases of deep phleb- 
itis followed operation or trauma In 1946, with present day therapraPe 
measures fairly well established, the ratio of autopsy proxen fatal 
embolism to clinical thrombophlebitis had fallen to I in 130 Tcere 
were hvo failures in 259 cases of thromboembolic disease One bun 
dred fifty two cases, or essentially three-fifths of the total again, oc 
curred following operation or trauma, and each of the faUbties oc 
curred in this group In these surgical cases the ratio remains 1 to 76, 
or a mortabty of 1 3 per cent That this figure reflects the true picture 
IS borne out by statistics of 1945 in which there were hxo fatalihes in 
214 instances of phlebitis Operation and trauma contributed 136 ol 
these cases and were responsible for both deaths 

Ochsner and DeBakey” feel safe in the continued use of procaine 
sympathetic block This has proved effective in their southern climate 
Bauer’s” results in Sweden with the use of repeated intravenous 


are encouraging Evims and Boiler'* report txvo fatahhes from em 
bobsm in 127 cases of posfopcrabve phlebitis following the combined 
use of both hepann and dicumarol occasionally resorting to femoral 
vein interruption when indicated 

With the judicious use of one or more of these agents of therapy 
available, it is not out of reason to suppose that fatalities m the pres 


with the adjuncts of Jumoar syuipjtiietic block and dicumarol to con 
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period of strict bed rest are given an additional 200 mg before the ex 
pected fall in prothrombin time has resulted 
As might be expected, depending on liver competency, the pro 
thrombin response to dicumarol has been markedly vanable In an 
occasional case, the increase in prothrombin time after only 200 mg 
has been frightening, and we have been tempered in our earher en 
thusiasm to increase the size and frequency of dosage It is a good 
general rule, that when the prothrombin time response is hvice the 
“normal reading.” the prothrombin content of the blood js reduced 
to 30 per cent of normal and senous bleeding may ensue Certain 
individuals, on the other hind, respond poorly to this dosage Rarely, 
however, has phlehibs developed in such cases, and it is our distinct 



HoKpiUliied for roiaor procedures 
Admission for study nooperatioo 
Liver disease 
Hyperteo*ion 
Che*t cases 

Plasma prothrombin found above seconds 

llvperUiyro d sin 

Excessive blcedinsatot>eraUo& 

Diylwles 

Arthrilics taking aspuin 


impression that changes m blood constituents are effected which are 
not detected by our present admittedly crude laboratory methods 
We hive had no evidence of toxicity and no deaths from hemorrhage 
One patient in the gioup bled from an ileotransverse colostomy suture 
line and received a transfusion Other bleeding episodes have been 
trivial In the event of an unexpected sensitivity to the drug, trans 
fusion or massive doses of vatamiD k will lower the prothrombin time 
m a matter of hours 

Tlie results in the middle age group treated with dicumarol as out 
lined above have been striking both in point of lowering the incidence 
of thrombophlebihs and preventing phiebothrombosis and massive 
pulmonar> embolism During the >ears 1945 and 1946 in 1299 admis- 
svcffis VTi VVivs age gieup riigiMe lor dic»Tnaio\ tiiere have been nine 
instances of thrombophlebitis as against an incidence of forty five 
cases in the control senes Onl> four of these nine actually received 
dicumarol, the remaining five presenting one or more contraindiea 
lions to Its use In this same dicumarol treated group there was no 
msiance of phiebothrombosis resulting in fatal embolism The con- 
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picture IS no less graphic In our clinic we have growTi to respect and 
fear the group of patients with cancer of the gastrointestinal tract, 
esophagus, stomach, colon and rectum Prostatic surgery cames a 
relatively high risk, and only less so small bowel obstruction, peine 
tumors, breast cancer and biliary tract disease 
In an attempt to formulate a program which would be both 
and practically appLcnble to the hospital laboratory, a control study 
was earned out at the Massachusetts General Hospital The plan en 
tailed combmmg the use of prophylactic dicumarol and propbybebe 
vein intemipbon, and the study was continued over the years 
and 1916 The two identical Surgical Sersaces in the General IlospiW 
itself made ideal controls The East Surgical Service under Arthur w 
Allen sponsored the expenmeot, and the W'est Surgical Service under 
E D Churchill and L S McIOttnck cooperated as the control 
Following major surgery on the East Service, dicumarol was adnan 
istered prophylaclicaljy to the middle age group, aged 40 to 63, and 
those older were routinely subjected to prophylactic femoral vem 
interruption Reported subarachnoid, gastrointestinal, and renid acm 
dents subsequent to the use of anticoagulants in the artenosclerohc, 
elderly people, particularly m the presence of hypertension, led^^us to 
prefer vein interruption as less dangerous The age limit of 63 was 
somewhat flexible In instances where the incidence of phlebotiiroin 
bosis was known to be high as after thigh amputation and resection 
of the rectum or stomach, femoral \em intemipboD was preferred 
to the use of dicumarol in some patients yxjunger than 65 Except for 
an occasional unavoidable prophylactic interruption, the \Vest Surgi 
cal Service obligingly served as a control, reservmg the therapeutic 
procedure for those patients who developed recognizable throiDbo- 
embolic phenomena That these two Service groups were admirably 
suited for comparison can be seen from the admission data in Table 5 
That dicumarol is a specific liver poison cannot be overemphasized 

rolled 

■ • ce b) 

ingers 
re In 

our clinic, we have been conservative in that only 200 mg has been 



VENOUS THROMBOSIS AND PULMONARY EMBOUSM 


1047 


genitourinary, gynecologic and pnvate service patients have been 
treated As of January 1, 1947, there had been a total of 247 patients 
treated with dicumarol and 554 prophylactic femoral vein interrup- 
tions The complications encountered following dicumarol in this 
small group is evident in Table 6 

TABLE 6 

CoMPUCATioNS OP Pnopin-LACTic DrcunAnoL IN 217 Patients 
M assachusetts General Hospital, 191S~1916 


Minor bleeding 9 

Major bleeding* 1 

Phlebitis) 5 

Pulmonary infarett 7 

Fatal pulmonary embolus 0 


* Requiring vitamin K and transrusion 
t Requiring femoral vein interruption 


The vein interrupted in each instance has been the superficial 
femoral Of the 554 patients undergoing this procedure, fifteen have 
developed clinical phlebitis in one leg or the other, as measured by 
findings other than swelling, namely, pain, tenderness, dorsiflexion 
discomfort, or a general systemic response In tins group of 554 there 
has been one postinteriuption fatal embolus, proven at autopsy. This 
patient was an obese 63 year old woman with a large ventral henua 
Two days after hernioplasty, vein interruption was done Thirteen 
days later, a left middle lobe infarct was demonstrated by x-ray. Sud- 
den death ensued two days thereafter This misfortune occurred in 
1945, and since then we have adopted bvo measures which would 
have been of value The superficial femoral vein should be tied with 
care, flush with the profunda so as to leave no nidus for thrombus 
formation Tliere was a 3 cm mdus in the above case Secondly, today 
she would be given heparin and dicumarol, following her initial warn- 
ing pulmonary infarct We feel that this patient demonstrates further 
that given a normal pulmonary circulation, the short profunda and 
common femoral vessel thrombi cause death by repeated insults to 
the lung, rather than harboring a single thrombus large enough to 
produce a sudden fatal result 


Tlie value of prophylactic interruption becomes more tangible when 
cases so treated are compared with a like group drawn in sequence 
from our hospit.al files (Table 7) The records have been consecutive 
Age, sex. disease, operative procedure, and service in the hospital 
whether public or private, hav-e been matched as accurately as pos- 
sible Under these limitations it has been necessary to search as^far 
back as 1939 and 1941 respectively for comparable hip fractures and 
leg amputations Prophylactic vein interruptions were piacticallv 
universal in both these groups from 1943 in the present The remain 
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trol group, on the olher hand, contnbutecl three such fatalities in the 
same period 

In the older patients, because it was felt that superficial femoral 
vein interruption held fewer hazards than the use of dicumarol all 
patients subjected to major surgery were prophylactically Iigited 
This procedure was done in some cases, particularly those m uhich 
the patient had been bedridden at borne or who had a prolonged 
course of preoperativc study, prior to major surgery In others it 
feasible to interrupt the veins at the time of operation and in the 
majority "prophylaxis" was accomplished uitlim forty eight hours 
after operation Actually, due to the temporary venous congestion in 


TAB! r 5 

Ivcrni^CF OF Po'rt’OPFntTiVF PuLmma anp Fatal CvboUsm iv me PFoPHr 
LACno^FATED ANO TUB CosTlIOL GdOLI^ 

^fenAacbIlV(lA Central lIoApiut 191V19t6 


bait Service 
(Dicumarol 40-61 
Vein Inlemip- 
tion65-f-) 


Wait Service 
^Control) 


Propliylactie <licumar<l 
Prophylactic inlernifition 
PonoperAtivc pMchlii 
Fatal embofum 
A<Jmrii ofw 

Prophylaciic ilicumarol 
Prophylactic interruption 
PoiMpcraiiva ptilclitu 
Fatal emlioliim 
Admuiioai 


1 39yM 40-€tyrs fi'>+ yr» rolal 
nnj 0 2S3 


Miii-j U]>eration, we feel uncomfortable if 
more than forty eight hours elapse particularly in individuals who 
have been bedridden preoperafavely One hundred eighty-one such 


S'cnn™''<> of prapliylanj, many of the orthopeift 
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measure is employed One per cent procaine anesthesia is adequate 
The skin incision is strictly vertical, parallel with major blood and 
lymph vessels, from the groin crease distally for a distance of 8 to 10 
cm The pulsating femoral artery in the groin crease gives an excellent 
guide, regardless of obesity Subsequent incisions are carefully mam 
tamed in a vertical dissection, thus tnakmg it possible to displace the 
mam femoral lymphatic vessels and nodes medially, without entering 
them Transverse and obhque incisions are to be avoided as there 
inevitably is injury to lymphatic structures, resulting in postoperative 
lymph edema of the leg and lymph drainage from wound 

The medial margin of the sartonus muscle next makes an excellent 
guide to the underlying femoral sheath The entire sheath is carefully 
retracted laterally wthout baring the artery itself, thus exposing the 
vem which lies more posteriorly than medially at this level Before 
grasping the vein, the fossa through which the profunda escapes is 
&st idenh&ed Unnecessary injury to the common femoral vessel is 
thus avoided Several landmarks are helpful In the normal subject 
the bifui Gabon of the common femora! should he m the middle of the 
wound, if properly made In most indiivduals a bulge can be detected 
just below this level, indicating the site of a valve m the superficial 
vein Tlus valve lies within 1 to 2 cm of the actual hifurcabon, and 
IS almost constantly present Finally with careful blunt scissors dis 
seebon, a definite fossa will be found posteriorly through which the 
profunda femoris runs m a sbghtly medial direcbon Above and 
lateral to the vein, the profunda artery can often be felt running parallel 
to It 

Exposure of the upper 2 cm of vein to be interrupted is sufficient 
In spite of the presence of one or more heavy muscular branches 
entering directly postenorly it is jHissible with the aid of a right angle 
clamp to pass No 00 chromic guy ligatures about the superficial 
vein, between the levels of profunda femoris and posterior muscular 


move anu ueiow as possioie Ihrombi which have been present for a 
day or two at this level as foreshadowed by early swelling of the 
thigh are often difficult to remove completely Following aspiration 
the vem is completely tl.vjilcil betvvecn clamps, md the provimal lira' 
tuie IS carefully placed flush mth (he entrance of the jitriftmda brsiih 
For safety sale, the cut vein ends are further secured vvtth suteh 
ligatures distal to the original bes 


In closure of the vvmrad it is important ,o nude an accurate three 
layer appreernahon of deep t-^ superacral fasera and shn Escape 
of soine Ij-mph into the vvoimd is inevatahle, and I,-n,ph evst or 
sient Ij-mphorrhea sometimes occors Can, must be «cr?,sed no^S, 
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ing senes were in addition matdied year by year The findings art 
corroborated by a group of ampulabons collected by Veal ** and sup- 
port a similar, overlapping senes reported earlier 


Comparative Iwcipencb oP Postopehative Thrombosis aw EitBotissi 
Older Age Group of Pat cats 


TECIIMC OF OPEIUTIOS 

Tlie operation of femoral vein infenuption should not be considered 
too lightly Although we have Iiad no serious comphcations following 
the procedure in our own group instances of loss of an extremity are 
reported m the literature In the poorly nourished thin individual 
the technical procedure is relatively simple requiring perhaps thirty 
or forty minutes In flie short stout pabent vein interruption may be 
bme-consuoimg and hazardous Venous anomahes in the area are 
frequent, and preliminary acquaintance with the region should be 
had by precept or by autopsy expeneace before undertaking the 
procedure Although reported elsewhere certain details of the 
icchmc nre worthy of erapbaas 

The pabent should he in sligniiy reverse Trendelenburg position to 
m\e inaeased local positive venous pressure Infarcts during the 
manipulation of the vein have not occurred but tins precautionary 
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include in interrupted ligitures the femoral nerve which hes deep 
to the deep fascia and the medul or anterior femoral cutaaeotti 
nerves lying deep to the superficial fascia After a change of 
ments and gloves a similar procedure ts carried out on the other 1^ 
As the diagnosis of thrombophlebitis in the last jear or two has 
been made earlier fewer thrombi have been encountered at operatu^ 
If the process has extended to involve the profunda as detmmoed 
by palpation of the vein a similar guy ligature technic is used to 
explore this vessel In those patients on whom it is not possible to 
establish free retrograde bleeding through the common femoral we 
have come to feel that supplemental anticoagulant therapy “ 
form of heparin and dieumirol should be used until the patient is mD) 
ambulatory Intervention at the il ac or inferior vena caval level id 
comparison is unnecessanly hazardous and carries a disturbing mor 
bidity and a forb dding niortaIit> * \ena cava ligabon m our 
is now reserved for pat enls presenting septic emboli the source cl 
which IS or has extended above the femoral level 
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include in mlemipled ligatures the femoral nerve which lies deep 
to the deep fascia and the medial or anterior femoral cutaneous 
nerves lying deep to the superficial fascia After a change of instiu 
ments and ^oves a similar procedure is earned out on the other leg 
As the diagnosis of thrombophlebitis m the last >ear or hvo has 
been made earlier fewer thrombi ha%e been encountered at operaboa 
If the process has extended to invoKc the profunda as detemuned 
by palpation of the vein a similar guy ligature technic is used to 
explore this \essel In those patients on whom it is not possible to 
estabhsh free retrograde bleeding through the common femoral we 
have come to feel that supplemental anticoagulant therapy m the 
form of hepann and dicumarol should be used unbl the patient is full) 
ambulatory Intervention at the ihac or inferior vena caval level id 
comparison is unnecessarily hazardous and carries a disturbing mor 
bidity and a forbidding mortality \ ena cava ligabon in our chnic 
IS now reserved for patients presenting septic emboli the source of 
which IS or has extended above the femoral level 
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It may be said at the outset that m no instance have we observed 
100 per cent sensory regeneration following transection of a nerve 
Although, objectively, tactile appreciation appears to be equal wth 
the umnjured side, there is always a qualitative difference It is possible 
that we have not observed the lapse of enough tune, as in several in- 
stances improvement apparently wis still taking place several years 
after a good result may be said to have been attamed 
We have been able to follow only about 70 per cent of the nerve 
injuries seen long enough to determine the end result (Table 1) Of 
the 171 so followed, 85 per cent have been considered as having a 
good result Those patients in whom the result was poor have been 
studied m order to determine where possible the cause of the failure 
of regenerabon 

TABLE I 

Results lv 2t2 Cusls op Injoty to ^El^vEs or the Arm 



Total No 
of Cases 

End Result 
Detemiiaed m 

Good 

Pour 

No 

r«rCcnt 

No 

Per Cent i 

No 



■PI 

70 

103j 

8S 

18 

Neurolysis 


bI 

71 1 

43 

86 , 

7 

Total 


IB 

70 

146 

83 

2a 


Ulnar Nerve Injuries —Injuries to the ulnar nerve comprise the 
largest group The vast majonly of these injuries took place at the 
wrist, so that most of the intrinsic muscles of the hand were de 
nervated This, while it produces considerable deformity, results in 
relatively little incapacity if proper splinting measures to counteract 
the hyperetlension of the metacarpophalangeal joints of the fourth 
and fifth fingers are taken The function of the two outer lumbricals 
and the adductors and abductors relumed consistently, but lagged 
behind sensory regeneration The adductors to the fifth finger returned 
fn only two mstances and these were both m young children We 
attribute tlus failure m large part to improper sphnbng 

Sepsis apparent!) pla>ed no part in the poor result? as m seven 
instances where gross sepsis occurred following operabon good re- 
generabon took place One psbeot desen a spxtal menbon in this 
connection A 35 >ear old woman was cut deeply across the forearm 
in three places At operabon the ulnar nerve was found transected .n 
bvo places 4 cm apart Both lacerabons were sutured. On her second 
posloperatue da> she developed frank gas gangrene of her forearrn 
and much debridement was necessitated For about ten da)^ 





REGENERATION IN THE ULNAR. MEDIAN AND RADIAL 
NERVES 

Edwaud IIamux, Jn , M D , FA CS * and Arthur L AVatkd.s, MDI 

Interest m surgery of the penpheral nerves received a trem^i^ui 
unpetus dunng the last war Numerous papers have been published 
dealing for the most part with new technics of sutures and new 
methods for determining whether or not regeneration is tahmg 
in an injured nerve It is too early yet for a definite appraisal of the 
results secured Our interest in the expected stabsbcal analysis of ivar 
injuries has led us to review the expenence obtained at the Massa 
chusetts General Hospital Penplieral nerve injuries seen at ths 
hospital dunng the years 1931 to 1910 have been previously pub 
hshed * To these we ha\e added the cases observed during the years 
19-H to 1915 inclusive 

There are many difficulbcs associated ivith an appraisal 
results of penpheral nerse surgery, a \ery long followup penod is 
required, the various observers record their data in fl completely uo 
uniform manner frequently difficult of interpretabon, most difficult 
of all IS the defimbon of svhat consbtutes a good or a poor result 
Pollock and Davis* point out m the collection of reports they have 
assembled from twenty one authors that no two are in agreement as 
to the cnteria to be used in distinguishing a good from a poor result 
Most of these authors, m fact, do not specify what measurement fliey 
have employed Id our previous paper we defined a good result as 
that which left the individual with an extremity suitable for use m 
everyday hfe It is obvious that what would sabsfy a day laborer 
might be totally unsuitable for a musician, so we have bred to de 
lennine what the requirements of a useful extremity are Clearly, m 
the leg, funebon is almost the sole requisite In the hand we have 
ruled that areas of anesthesia should be classed among the poor re- 
sults, and certainly inability to cany out normal acbvibes, such as 
wTibng dressing and eating, should also be so classed Thus when we 
speak of a "good result” follmving repair of a median or an ulnar 
nerve, it signifies that there is complete sensory regenerabon and 
sufficient motor regenerabon to obviate gross impairment of funebon 
If a radial or peroneal nerve is in quesbon, return of motor funebon 

,s all th at is requued 

• Assistant Surgeon, Massachusetts General Hospital, Associate in Surgery 
of 'ph^ic^ hteicioe. Massa«*usetts General Hf.sp.tal Assistant lo 

Medicine. Harvard hfedical School 
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treated was somewhat less The results were not quite so good, but it 
should be emphasized that the poor r«ults were all in the earlier 
senes 

The number of injuries to digital nerves was greater than m the 
ulnar group but comprised less than one-half the total and many of 
these patients were ‘lost” and the result undetermined Unless the 
median nerve was injured at the elbow or above, serious motor impair- 
ment was limited to the opponens polUcis muscle as the adductor of 
the thumb and the first two lumbncals when paralyzed produced but 
little disability We have perhaps erred in classifying as good results 
those m four patients on whom a Burmell type of tenorrhaphy to pro 
vide opposition of the thumb was performed prior to the expected 
time of regeneration The nerves m every instance did regenerate The 

TABLE 3 


Resot-ts in Ninety four Cases of Injury to nre Median Nerve 



Total No 
of Cases 

Results Deter 
OMoed la 

Good 

Poor 

No 

1 Per Cent ^ 

Q 

Per Cent 

No 


81 

60 

74 i 

Fi3 

88 

7 

Neurolysis 

13 

9 


9 

100 1 

0 

Total 

91 

69 

73 

62 

89 

7 


operation was done to provide useful function of the hand and so 
decrease the duration of disability It is of interest that we have seen 
ten instances in which division of the median nerve at levels higher 
than the wrist has not resulted in opponens polhcis paralysis Either 
the motor branch has arisen from a higher level than is usually sup 
posed or the muscle has been innervated by another nerve In one 
instance a paPent with ulmr and radial palsy, but with intact median 
nerve, developed opponens pollicis paralysis 
One patient is of special interest Doth median and ulnar nerves 
had been transected in the forearm one jear before and repair at 
tempted at an outside hospital There was return of sensation to the 
median area and a peculnr phantom type of sensabon m the ulnai 
distribution At openhon it iras found that the proximal ulnar nerve 
had been sutured to the distal median Because of the good result 
It was decided not to sacrifice what had been gamed and accordinclv 
the proximal mednu nprve wInz-L 

sutured to the dis • , 

the pabent had g • * • ... j i. 
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lured uluar nei%e lay exposed m the wound Finally slon grafts were 
done and the nerve went on to good sensory regeneration 

It IS doubtful whether age is an important prognostic factor for 
whereas those patients with good results averaged 28 years old, the 
seven with poor results averaged only 32 years old Of the su pahenls 
over SO years, all did well 

The tune interval between injury and operation Js frequently stated 
to be important from a point of view of prognosis We have failed to 
substantiate this as regards immediate versus delayed suture Most 
of our patients are referred from elsewhere and there is an average 
lapse of about seven months following (heir injury before we see them 
No statistical difference could be determined between the results m 
this group and those seen immediately following injury Six of our 


TABLE 2 

Results in 106 Cases of iNiuitr to tite Ulmah Ne«ve 



Total No 

Rfsulta Deter 
mined IS 


Good 

Poor 



1 

No 

Ter Cent 

No 

Per Cent 

No 


6il 

4t 


42 

95 

2 

Neurolysu 

sa 

26 

1 68 

2) 1 



Total 1 

106 

70 

66 

63 1 

1 90 

' 7 


patients were not seen for more than two years following injury and 
one individual had allowed four years to pass All had successful 
regenera bon 

An attempt was made to ascertain the rate of regenerahon This is 
difficult because measures of distance and tune are both approximate 
r 1 on « Jo _ 1 , <■ -* »o 

ly 

le 

„ n 

bedded m it In the other the operabve note clearly indicated that 
too much tension was allowed at the suture line 
In the five failures following neurolysis the nerves in all had been 
transplanted anterior to the elbow for ulnar palsy attributed to old 
elbow injuries In one the^nerve wiu accidently severed and not re 
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nerve Three of the other poor results of suture occurred very early 
in the fifteen year period and it appears probable from the operative 
note that the technic employed was not as we would now perform it 

In two instances the dorsal interosseous branch was divided as it 
arborized to the extensor muscles and the separate nerves were sutured 
to the proximal trunk In both instances there was good return of 
function 

As in the other nerves, neither the age of the patient, the time 
interval from injury to operation nor the presence of sepsis appeared 
to influence the outcome of the nerve suture, although the cases are 
too few in number to attempt statistical analysis 

In the thirteen patients whose radial nerses were merely freed from 
scar, the results were much better In one of the two poor results it 
appears probable that the damage » « so extensive that resection and 
suture should hive been done ' 

TECONIC 

In the operations tabulated above we have neither originated nor 
employed any departure from standard surgical practice We believe 
that the only criteria of a successful suture are identification of the 
severed ends, careful trimming until all scar has been excised, meticu 
lous approximation by means of fine interrupted sutures through the 
epmeunum alone and sufficient freeing of the nerve and careful 
splinting of the limb so that tension is obviated If these measures 
can be earned out we believe a successful result will follow in almost 
every instance The exact methods employed or the type of suture 
material used, as long as it be fine, is in our opinion of little con 
sequence 

Departures from the above practice have on the whole been un 
successful m our hands Tantalum foil xvrapped around the suture 
line in three patients required excision of the resulbng neuromas in 
each instance Our experience with suturing neuromas together under 
tension and later stretching the nerve by extension of the already 
flexed joint in order to obtain sufficient length for end to end suture 
has been unsuccessful on two occasions Nerve grafts ha\e failed m 
three instances 

Following suture a plaster cast is applied to fulfill two purposes 
the first IS to protect die suture line from untoward tension and the 


laithful and cooperalne and no small part of our success should be 
attributed to that fact Tlie patients are then followed m the Hand 
Clmio tor OS long a time os is uKossaty and are retmed back to the 
hospital when further siirpcal procedures are advisable 
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With his little finger he ^vould also feel in his thumb and vice 'CTsa 
This effect was decreasing He had weak regeneration of his motor 
components also and was clas:sed as a good result 
In the instances \vhere both median and ulnar nerves were sutured 
at the same operation, the regeneration usually lagged behind id one 
nerve or the other, ncitlier nerve being a consistent winner 
The age of tlic patient played no part in median regeneration, for 
the average age of patients obtaining good results was over SO and 
of those with poor results 23 

The time interval between injury and operabon appeared to be ol 
IitUe more importance in the median than m the ulnar group, for 
m five of the poor results the injuries were over three weeks 
old when sutured, yet fifteen were o\er six months old yet good re- 
sults were obtained In one instance in which the injury was of four 
teen months duration at the time of suture regenerabon occurred 


TABLE 4 

negtxTs rv Tnn>TY-Snc Casks of Iwnwr to nre Radul Nebvs 


i 

Tout No 1 
ot Co^ 

nesdts Deter* 
onoed m 

Good 

Poor 

Ko 1 

Ter Cent 

No 


m 

Sutured 

Neurolyiis 

Totd 

1 so 

14 

IS 

IS 

75 

8I 

7 

11 j 

45 ' 

1 ^ 1 

1 7 

1 ^ 

34 

' 28 

77 

”®' 1 

1 6i 

1 10 


at the npd rate ef 170 mn, m eighty s„ day, or about 2 rooi i 
ne average rate of regeneraUOo rvas e,l™atcd to be 1 09 min i 
The slowest was 0 5 mm a day 


day 

day 
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The response of muscle to repefahve stimulation is of importance 
The frequency at which there is complete fusion of individual tivifches 
or tetanus vanes with the contraction time of the individual muscle 
Some muscles require as many as 350 sbmuh per second as compared 
with 30 for the soleus This tetinic response of normal muscles to 
repetitive stimulation should not be confused with the response of 
muscles to continuous currents of high intensity When a normal 
muscle is shmulaled with a current in the neighborhood of ten times 
the rheobase value it fails to relax during the passage of the current 
This sustained response of muscle to direct currents of high \oItage 
IS known as galvanotonus or galvanic tetanus 



Clinical Tests -Electrodiagnostic tests are used to determine sever 
ity of lesions and presence of regeneration The classical test of Erb 
IS well know-n but one limitation needs emphasizing namely, that e\en 
in the presence of complete seaerance of a peripheral nene the 
paral>- 2 ed muscle continues to show normal electrical reactions for a 
period of four or fi^e da>s as a minimum and maj not show charac 
tenslic reaction of degeneration before Uw weeks The simnle test 
for reaction of degenerabon may sene to distinguish some mild 
penpheral lesions from those requinog $urger> More delicate tests 
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At the present time the Hand Clinic is composed of die Chiefs of 
Neurosurgery, Orthopedic Surgery, Plastic Surgery and the Depart 
ment of Physical Medicine and a general surgeon so that the pabent 
has the benefit of varying experiences and opinions 

The Department of Physical Medicme has been of inestunable 
assistance, not only in the rehabilitation of injured hands, but also 
because it can tell the surgeon ^\hethe^ regeneration or degeneration 
IS taking place in the indu’idual case This is done by means of elec 
tncal tests, a descnpbon of iihicb follows 

EtECntODLIOOSIS 

There has been considerable progress recently m climcal electro 
ph>siology made possible by developments in electrodiagnostic instro 
mentation In order to understand the methods employed it wiD be 
well first to review our present knowledge of neuromuscular physi 
ologj 

Electrical Excitahilitij —Hie exact nature of the process of excjta 
bon IS not known but certain phenomena are well established. When 
the environment of a portion of nerve or muscle cell is altered bj ^ 
adequate outside force, a disturbance spreads to all portions of the 
cell called excilabon It is accompanied by an electneal wave whith 
may be recorded The magnitude of the response is completely ifl 
dependent of the strength of the stunulus, provided the stimulus is 
strong enough to produce a response Excitabon then is a force suffi 
cient to start release of energy which tJfien propagates itself along the 
whole nerve or muscle cell The sbmulus has a minimal strength or 
threshold value and a large proportion of our uivesbgabons of nerve 
and muscle acbon is concerned with this threshold value of etatabon 

We commonly use elecbical currents to produce excitabon, for vve 
can measure the magnitude and durabon with precision and with no 
important injury ^^^le^ a constant current passes through a nerve 
the threshold is decreased at the cathode, called catelectrotonus, and 


form^vhat IS known as a sbength-durabon (SD) curve ’ 

If the strength of die stimulating current is increased gradually in 
stead of abruptl> there resulb a decay of electrotonus or accommoda 
hon orevenbng eiatabon. Isoi^ nerves or muscles tolerate slovvlj 
iTiMeasmK currents of very high intensity, but this power of accom- 
SaC altered with disease and injurj 
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response o£ muscle to repetitive stimuktion is of importance 
equency at which there is complete fusion of individual twitches 
inus vanes with the contraction time of the individual muscle 
muscles require as mnny as 550 sbmuU pet second as compared 
10 for the soleus This tetanic response of normal muscles to 
ive stimulation should not be confused with the response of 
“s to continuous cuxienls of hi^ intensity When a normal 
» IS stimulated with a current in the nei^borhood of ten times 
eobase value it fails to relav during the passage of the current 
ustamed response of muscle to direct currents of high voltage 
wn as galvanotonus or galvanic tetanus 



meal Tests — Electrodiagnostic tests are used to determine sever 
f lesions and presence of regeneration The classical test of Erb 
U known but one limitation needs emphasizing namely, that even 
le presence of complete severance of a penpheral nerve the 
yzed muscle continues to show normal electrical reactions for a 
d of four or five days as a nununum and maj not show charac 
1 C reaction of degenerahon before two weeks The simple test 
eaclion of degeneration may serve to distinguish some mild 
heral lesions from those requiring surgery More dehcale tests 
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At the present time the Hand Clinic is composed of the Chiefs of 
Neurosurgery, Orthopedic Surgery, Plastic Surgery and the Depart 
ment of Physical Medicine and a general surgeon so that the pabent 
has the benefit of varying experiences and opinions 

The Department of Physical Medicine has been of inestunable 
assistance, not only in the rehabilitation of in)ured hands but also 
because it can tell the surgeon whether regeneration or degenerabon 
IS taking place in the individual case This is done by means of elec 
tncal tests a description of which follows 

ELECTRODIACNOSIS 

There has been considerable progress recently m clmical electro- 
physiology made possible by developments in electrodiagnosbc instru 
mentation In order to understand the methods employed it will be 
well first to review our present knowledge of neuromuscular physi 
ology 

Electrical Excitability -“The exact nature of the process of excifa 
tion is not knoxvn but certain phenomena are well established ^Vhen 
the environment of a portion of nerve or muscle cell is altered by an 
adequate outside force, a disturbance spreads to all portions of the 
cell called exatation It is accompanied by an electrical svave which 
may be recorded The magnitude of the response is completely iD 
dependent of the strength of the stimulus provided the stimulus is 
strong enough to produce a response Excitation then is a force suffi 
cient to start release of energy which then propagates itself along the 
whole nerve or muscle cell The shmulus has a minimal strength or 
threshold value and a large proportion of our investigations of nerve 
and muscle action is concerned with this threshold value of excitaboa 

We commonly use electrical currents to produce excitabon for we 
can measure the magnitude and duration with precision and with no 
important injury When a constant current passes through a nerve 
the threshold u decreased at the cathode, called catelectrotonus, and 
increased at the anode, anelectrotonus A cathodal current of infinite 
duration and of just sufficient intensity to reduce the threshold to zero 
and cause excitation is known as the rheobase If the current is made 
stronger the threshold wiU be reached sooner so that there is a direct 

the stimulabog 
mous points in 

- u j - connected they 


increasing currents of very hi^ intensity, but tins 
modabon is altered with disease and injury 


i-j uicidie siuvvj/ 

power of accom 
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at threshold intensity of current drops from a range of SO per second 
to 8 to 10 with denervation and returns to the normal value with 
reinnervation (Fig 327) The results are different if a sine wave is 
used because at slow frequencies the increase in potential is so gradual 
that aceommodabon affects the results 
Eleclromjograpliy.— Another important recent development is the 
clmical use of cathode ray oscilloscopes or other amplifiers to record 
the tiny electncal discharges from muscles knoivu as action poten 
lials During slight loluntary contraction, action potentials of mod 
erate frequency and voltage can be recorded and assume a charac 
tenstic appearance Paitiallv denervated muscles may discharge only 
occasional individual diphasic spikes indicating some motor unit ac- 
tivity even without visible contraction "nie completely denervated 
muscle produces no acbon potentials but there are extremely low 
voltage, short duration impulses of characteristic appearance known 
as fibrillation of denervabon It is thus possible by means of electro 
myography to determine parbal from complete lesions and to pick up 
evidence of regeneration before it can be detected by other means 

SUMMARY AND CONCLUSIONS 

This report summarizes the results m 171 injured ulnar, median 
and radial nerves at the hfassachusetts General Hospital during the 
years 1931 through 1945 Eighty five per cent were considered to have 
shown satisfactory end results bised on arbitrary critera Ulnar nerves 
successfully regenerated in 90 per cent, median in 89 per cent, and 
radial m 64 per cent of their total numbers It could not be estab- 
lished that the age of the patient, the presence of infecbon in ^vounds, 
or the bme interval between injury and operation had material bear 
mg upon the eventuni outcome 

The methods of determining the presence of regeneration or de 
generation in an injured nerve by electrical means are discussed 
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are necessary, however, m determining the presence of remnerva 
tion The SD relationship of etcitability has been found useful par 
bcularly With the newer types of square wave generators This cune 
consists of at least two distinct types of cxcitabihbes designated as 
alpha and gamma, the former having slower charactensbcs Tie 
gamma curve is the result of indirect stimulation of muscle through 
intramuscular nerve fibers, while the alpha curve represents excjta 
tion of muscle fibers directly The usual SD curve of normal muscles 
is smooth corresponding to intramuscular nerve fibers During re 
generation, however, it is possible to differentiate between alpha and 



— i 

Fig 327 -Tetanic ttireshold fiMueocy Same patient as in Fig 328 Stunula 
non with square wave laipubes of 50 nullisecondi duration and rLehUv supra 
threshold mt^i^ ^quency just necessary to produce visible fusion o 
contraeoons charted. Changes dunng degeneration and regeneration. 


gamma curves as a break or discontinuity is observed Presence of 
such alterabODS in the srape of the SD curve serves as an indicahon 
of reinnervation usually before there is funcbonal evidence of retren 
erahon (Fig 326) ^ 

Stren^h normal response of muscle on 


— , * c — •'-»l,onsc or muscie on 

volitional stimulabon IS ot course a tetanic contraction By usmc renpt 
ibve sbmulabon with currents of threshold intensity the tl^eshold 


(teqoency for tetanic response can be plotted in the form of a strenjrth 
frequency curve When the wave form of the stimulation is that of a 
square top the frequency necessary to produce a tetanic contraction 
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wall The anterior wall is longer and more prominent because it con- 
tams the hernial sac Protrusion of the peritoneum of an abnormally 
deep cul de sac through the pelvic fascia is characteristic of, and 
probably the chief underlying factor in, the produchon of a complete 
prolapse of the rectum hloschcowitz* described this condition very 
clearly in 1912 togetlier with the surgical procedure which bears his 
name, and which will be discussed later A prolapse mvolving only 
the mucous membrane, usually encountered in elderly people m asso- 
ciabon with a relaxed sphincter, or seen as a prolapse of internal 
hemorrhoids, rarely preludes over an inch from the anus, is rela- 


't 



Fig 328 -Complete prolapse of twenty yean duration Note the characteristic 
circular folds and depressions which dtsbnguish it from a mucosa! prolapse 


tively smooth and does not present the degree of thickness to palpa- 
tion which one finds in a complete prolapse of the entire rectal w-all 
Etiolog).-The conception of this condition as primarily a herma- 
tion of the cul de sac of Douglas through the pelvic fascia based on 
a weakness of the fiscia m this area, either congenital or acquired 
seems to exphm best Uie sequence of events which follow and which 
may be considered as results rather than causes of the nrolanse 
presence of a deep cul de-sac. with the rectum on a short mwenter^ 
within the peritoneal cavity instead of lying below the 
reflection in the pelvis, is a constant finding m these cases^ * 11 !^^ 
lemal mamfest,t.on of the prolapse, and the dilated and svStenTd 
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Co\rPLETE prolapse, or procidentia, of the rectum presents a prob 
lem in surgical treatment which has never been very satisfacfoniy 
solved Although fairly good results can be obtained by each ot 
eral different methods, die percentage of recurrence, also, is high m 
most of them when used singly, and to a lesser extent when sever 
operations are combined 

Difficulties in assessing the value of these various surgi^ P'®* 
cedures anse from the following facts (!) The total number of cases 
is relatively small (2) They are spread among a number of surgf^ 
so that the total cxpencnce of any one individual is limited. (3) c 
many different procedures have been tried that no one surgeon has 
accumulated a convincing senes of cases operated upon by any ciic 
method or by the same combinations of several methods For mese 
reasons there may be some value in attempting to determine, 
the combined expcnence of the surgeons of the Afassachusetts Cm 
eral staff, which of the vanous prot^ures alone or m combination, 
give the most promise of producing lasbng results , 

In 1939 a study was made of twenty t^ee cases which compriseo 
the total number treated surgically in tbe Massachusetts General Hos 
pita! in the twenty-one ye3rs-1912 through J933* I have been able 
to find thirty seven additional patients who have been subjected to 
various surgical procedures by members of the Massachusetts General 
staff £^ou^ the year 1949 making a combined total of sixty cases 
available for study 

There is bound to be a little confusion in the cataloging of cases 
of prolapse of the rectum as to whether they were complete or 
wliether only the mucous membrane was involved Only cases of un 
doubted prolapse of the entire rectal wall are included m this group 

The diiferential diagnosis of the two types should not be difficult 
though in several cases there seemed to be some doubt in tbe sur 
geons mind as to whether he was dealing with a complete or a 
mucous membrane prolapse Any prolapse which rolls outward from 
the anus for 2 inches or more, with a diameter of at least 2 inches, 
and which exhibits circular furrows and ndges on its surface, is a 
complete prolapse, involving all coats of the bowel wall (Fig 323) 
The apex of the prolapse is ahvajs pointed somewhat posteriorly due 
to the greater length of the antenor as compared with the postenor 

• Assi’cist* Visiting Surgeon. Massadiusetb General Hospital 
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walL The anterior wall is longer and more prominent because it con 
tains the hemial sac Protrusion of the peritoneum of an abnormally 
deep cul de sac through the pelvic fascia is characteristic of and 
probably the chief underlying factor in the production of a complete 
prolapse of the rectum Moschcowitz’ described this condition very 
clearly in 1912 together with the surgical procedure which bears his 
name and which will be discussed kter A prolapse involving only 
the mucous membrane usually «icountered in elderly people m asso 
ciabon \vitb a relaxed sphincter or seen as a prolapse of interna] 
hemonboids rarely protrudes over an inch from the anus is rela 


V 



F g 328 —Complete prolapse rf twenty years durahoa Note the characlenstJc 
circular folds and depress ons wh di d stingvish it from a mucosal prolapse 

lively smooth and does not present the degree of thickness to palpa 
tion which one finds m a complete prolapse of the entire rectal wall 
Etiology —The conception of this condibon as primarily a hernia 
bon of the cul de sac of Douglas through the pelvic fascia based on 
a weakness of the fascia in this area either congenital or acquired 
seems to explain best the sequence of events which follow and which 
may be considered as results rather than causes of the prolapse The 
presence of a deep cul de sac with the rectum on a short mesentery 
uiAin the peritoneal ca\ity instead of l>mg below the peritoneal 
reflection in the pelvis is a constant finding m these cases The ex 
temal manifestabon of the prolapse and the dilated and weakened 
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sphincter, are results of the internal herniation A higher uiadencL 
of prolapse in females (44 to 16) m this series, and the fact that la 
several there was a definite history of the prolapse occurring soon 
after other pelvic surgery— chiefly hysterectomy— suggests that the 
stretchmg incident to childbirth, aided by the weakening or removal 
of normal pelvic supports by surgical measures, apparently precipi 
tated the prolapse in these women who already had deep cul-de sacs 

Age Incidence — AVe know that prolapse occurs in children and 
in this senes of eases (here were several adults whose symptoms dated 
back to childhood and were of very long duration the longest being 
forty years and the shortest eight weeks Tlie youngest pabent, at 
bme of operation was 14 and the oldest S4 with the largest group 
of seventeen patients in the sixth decade There were eleven patients 
in the sevenlh decade Five others were over age 70 when submitted 
to surgery 

Symptoms —The history in respect to symptoms varied consider 
ably in the emphasis which different patients placed upon the various 
aspects of their difficulty Iti some the tnabthty to control their evacu 
ationa was stressed while others were annoyed by the aching dis 
com/ort of the protrusion and the necessity of manually replacing it 
Bjcedlne due to chafing occurred m some instances and nearly all 
objected to the mucus discharge for which pads were sometimes 
worn These are all symptoms which ooe would naturally expect from 
a turning inside out of the rectnl ampuUa and are of no special 
significance 


Treatment —7n Children— It would seem from published reports 
that something can be accomplished with children by training methods 
involving the use of a narrow slit like toilet seat to prevent wide sepa 
ration of the buttocks in straining at stool Adhesive strapping of the 
buttocks between movements has also been tried It is my impres 
Sion that no very careful follow up of children with prolapse of the 
rectum has been earned out into thar adult life There is also con 
siderable uncertainly as to whether prolapse in children is of the 
entire rectal wall or only of the mucosa or m what proportion each 
type occurs 

Good results in children have likewise been reported from the use 
of linear cauterization of the prolapse one of the largest senes havin'* 
been reported by Corbett » We have bad no experience with the con° 
difiOD in cluldren at the Massachusetts General Hospital and Dr 
Allan BuUer," Chief of the Onldrws Medical Service states that he 
rarely, if ever, sees a prolapse of the rectum on the service Ladd 
and Gross* menbon the object only bnefly In our senes of sixty 
cases however, a girl of 19 tod tod her prolapse for “many years” 
whereas another, aged 23 had had it for only three years and a man 
of 25 for only two years Another man of 20 said he had the prolapse 



PROLAPSE OF THE RECTXJM 


1065 


in infancy, and a man of 28 for ‘years,’ whereas a girl of 14 gave 
a history of only nine months duration Whether the memory was 
at fault in some of these is a matter of conjecture 

In Adults —It can be stated with conviction that complete prolapse 
m adults is successfully treated only by surgery, and the cases herein 
reported were all subjected to one or more surgical procedures In 
fact so many different procedures, single or combined, were employed 
and by so many different surgeons, that an accurate evaluation of 
results IS difficult The sixty cases were operated upon by twenty- 
three surgeons the largest number done by any one bemg eighteen 

TYPES OF OPERATIONS 

The operative procedures fall into two general groups— those car- 
ried out through the abdomen and those directed at the prolapse from 
below So far as possible the cases ha\e been subdivided in an effort 
to determine the types of operations which seem most likely to give 
good results 

Obliteration of the Cul de-sac of Douglas (Moschcoaviiz Pro- 
cedure).— The Moschowitz operation, lo which the very deep cul 
de sac is obliterated by successive purse string sutures of heavy silk, 
was performed in forty-three of the suty cases, either alone or in 
combination with other procedures Moscbcowitz,* m his description 
of the pathology and of his procedure, included a fixation of the uterus 
to the anterior abdominal wall, when feasible, but did not include 
any type of fixation of the sigmoid because he considered that to be 
unnecessary 

Of the forty three cases m the series subjected to the Moschcowitz 
procedure, in only slx was the operation done by obliteration of the 
cul de sac ' . 

different m 
fixation of 

the left pelvic wall (eight cases), and ventrofixation or round hga- 


— - - — • I u t liLs mi uumeration of 

the cul de sac was carried out a second time because of recurrence of 
the prolapse In each case the silk purse string sutures had pulled out 
in one patient only on one side of tlie pelvis The length of time be- 
tween operations was nine years ui one case and two and one half 
> ears in the other 

A/iktificz resection of a redundant sigmoid was earned out in four 
cases, ivith later closure of the double-barrelled colostomy, without 
disengaging the bowel from the abdominal wall This of course nro- 
diices a verv good scntrofixation of the sigmoid ’ * 
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Also, in combination ^vith the Moschcmvitz procedure and its van 
ations \viUun the abdomen, some of our pabents were operated upon 
from below, either previously, at the time, or later by one or more of 
the postertor Ration operations 

Posterior Fixation Operations.— These consisted of (1) The 
Lockhart Mummery operation (petrolatum gauze packing in postenor 
rectal space) (2) The Tuttle operabon (fi^bon by sutures) 
Perineorraphy.— In several cases, also, a permeonapby ^vas m 
eluded, and in several others a combined suture of the levators and 
sphmcteroplasty, as described by Maes and Rives * 

Amputation of the Prolapse —1 Compression Ligature have 
had experience in only one case xvith the type of ligature operabon 
described by Reid,^ in which a piece of garden hose is anchored in 
the prolapsed rectum and an encircling ligature appbed close to the 
mucocutaneous junction to slough off the prolapse and produce a 
spontaneous anastomosis Our single case did well but developed 
some degree of residual prolapse m sue months, perhaps mostly of the 
mucosa 

Smith,® at the Free Hospital for Women, in Boston, has operated 
upon rune women by this method without a fatality and wth ap 
parently good results though some degree of sfricturmg occmied in 
nearly all One died five months later of sepsis mcidental to dilatabon 
of the stneture This procedure necessitates care to be sure the hernial 
sac in the anterior wall of the prolapse is free of any mtra abdominal 
organ before applying the compression hgature 
2 Excision —Miles* has been the chief advocate of direct surgical 
excision of the prolapsed bowel «nth closure of the hernial sac and 
suture of the various layers of the boxvel wall to restore conbnuity He 
reported thirty four cases wlh one death and only five recurrences 
This procedure was earned out m only two pabents in our senes One 
died three months later of probably unrelated causes and the other 
remains untraced 

Reefing the Mnscular Wall (Tlie De Lorme Operation).— In our 
senes the De Lonne** operabon was utilized in nine cases, either 


"and can be sutured. 

The De Lorme operabon is suited to elderly people and can 
be earned out wth safety if the bleeding which is likely to be very 
free, is well conboUed by the operator 
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RESULTS 

A study of the follow-up data on th«e cases emphasizes again the 
difficulty of drawing very defimte conclusions as to which surgical 
procedure, or combination of procedures, can be rehed on to produce 
the best results for the longest period of time There are so many vari- 
ables, as mentioned previously, that no tabulation of value can be 
made 

There is the question first as to what constitutes a good surgical 
result in these cases Many of them retam some degree of mucous 
membrane prolapse, with laxness of the sphincter, even though the 
rectum itself remains m place Some were quite happy about the re- 
sult while others were annoyed by the residual mucosal prolapse 
which produced some moisture as before operation Several said that 
their rectum no longer came out but that they had a feeling of heavi- 
ness or fullness in the anal region This residual mucosal prolapse can 
be greatly improved if not entirely corrected, by either excising it 
or by tightening the anal sphincter, or both Since the first is an un- 
clean operation, and the second dependent for iis success on secunng 
primary healing of the sutured sphincter, it is obvious that the two 
procedures should not be done at the same time 

Mosclicowltz Procedure.— The results following the Moschcoxvitz 
operation varied a great deal, with and without its various modifica 
tions and addibons 

1 Closure of the Cul dc sac Alone —Of the six cases m which ob- 
literation of the cul-de-sac without any modification or addition was 
carried out, the results were as follows One could not be traced, one 
recurred in stt months, one in two years, while three reported no re- 
currence after four, five and thirteen years 

2 Repetition of the Cul de sac Closure —Slenhon has been made 
of the two recurrent cases in which a second obliteration of the cul 
de-sac was performed because the sutures of the previous operation 
had pulled out This is not surprising when one recollects how often 
suspensions of the uterus give way unless very securely sutured to the 
fascia and how common are recurrences of hernias anywhere in the 
body 

In most of 0 • ’ ' ■ ■ 


not occur to tl 
One can only 


vealed in all of them the same situation as existed in the two cases 
just mentioned It seems unhhely, though possible 
5 Firction of the Uterus -Fuation of the fundus to the anterior 
abdominal wall m eight cases was accompanied by permeoiraphv in 
one (no follow up) fixation to sacnim in four (Uvo recurred m one 
year to some extent but one is not too bad after seven years One has 
had no recurrence in live years), fisahon of sigmoid to utenis and 
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RESULTS 

A study of the follow up data on these cases emphasizes again the 
difficulty of drawing very definite conclusions as to which surgical 
procedure or combmabon of procedures can be rebed on to produce 
the best results for the longest period of bme There are so many van 
ables as mentioned previously that no tabulahon of value can be 
made 

There is the quesbon first as to what consbtutes a good surgical 
result in these cases Many of them retam some degree of mucous 
membrane prolapse with lixness of the sphincter even though the 
rectum itself remains in place Some were quite happy about the re 
suit while others were annoyed by the residual mucosal prolapse 
which produced some moisture as before operabon Several said that 
their rectum no longer came out but that they had a feeling of heavi 
ness or fullness in the anal region Tins residual mucosal prolapse can 
be greatly improved if not entirely corrected by either excising it 
or by tightening the anal sphmcter or botli Since the first is an un 
clean operation and the second dependent for its success on securing 
primary heabng of the sutured sphincter it is obvious that the two 
procedures should not be done at the same bme 
Aloschcowiu Procedure —The results following the Moschcowitz 
operation varied a great deal with and without its various modifica 
bons and addibons 

1 Closure of the Cut dc sac Alone -Of the six cases in which ob 
hteration of the cul de-sac without any modificaUon or addibon was 
carried out the results were as follows One could not be traced one 
recurred m six months one in two years while three reported no re 
cuirence after four five and thirteen years 

2 Repetition of the Cul dc sac Closure — Menbon has been made 
of the two recurrent cases m which a second obbteration of the cul 
de-sac was performed because the sutures of the previous operabon 
had pulled out This is not surprising when one recollects how often 
suspensions of the uterus give way unless very securely sutured to the 
fascia and how common are recurrences of hernias anywhere in the 
body 

In most of our recurrent prolapse cases however it apparently did 
imt occur to the surgeon to repeat the obbteration of the cul de-sac 
conjecture as to whether etplorabon would have re- 
vealed in all of tliem the same situabon as existed in the two cases 
just mentioned It seems unlikelj though possible 

3 Firafion of the Uterus —Fixation of the fundus to the anterior 
abdominal wall m eight cases was accompanied b> perineorrapby in 
one (no follow up) fixation to sacrum in four (two recurred in one 
> to some extent but one is not too bad after seven } ears One has 

ad no recurrence in five years) fixabon of sigmoid to uterus and 


lateral wall in tliree {one recurred m one )ear, the other htt) reported 
00 recurrence alter three and fi'c jcars ) 

4 Surpcnston of the Ulenit—lt was difficult to deterroiDe eiactl; 
ho%% the suspension i^'as done ui all of these nine cases hut that fsc- 
for maj not be important No data could be obtained in three cases 
hso recurred m three months, one in three jcars while tsTO othOT 
seemed to ha% e been free of sjinptonis at one and fix e j ears except for 
some imicosa] extrusion in the latter The last patient developed car 
cinoma of the sizmoid and a MOculicr suspension xx*as peifonned m- 
adental to resection. 

5 Stupcntion or Fixation of Cercit afler Iltjiiercctomf/^V^'hen a 
uterus IS so long that its fundus can be lifted outside the abdomen, it u 
obvious that fixation of the fundus to the anterior abdouunal wall 
would not lift the cenu as high as it could otherwise be lifted if a 
supracervical hj-sterectom> viere done and the cerxis suspended with 
the round ligaments or fixed to the anterior abdominal walL For this 
reason a partial hj-sterectomj was performed in several cases and in 
others the bj-stereefomy had been pre\iou$l> done It is probably pis 
bfiable to overlook the possibility of malignact degeneration of a re 
tamed cervix under these circumstances because of the greater support 
for the rectum to be secured by having the firm cervix as n support 
into which the enarcling cul-dc sac sutures can be passed, or to which 
the sigmoid can be anchored. There were three eases ta which the 
cervix was fixed to the anterior abdominal wall One is unWetd, one 
died SIX jears later following an operation for cancer of the splenic 
fleture with no notation in regard to the prolapse one recurred in one 
and a half jears and had boA an antenor and a posterior rectal fiia 
Poo operation foDowed bj excision of mucosa She now has protru 
sion under some circumstances but gets along fauly well The fourth 
case in this group also bad a MituLcz resection of a redundant si2 
mold, and she is free of sj-mptoras after seven vears probablj due 
chieflj to the Milmhcz fixahon of the sigmoid 

6 Mihiltcz Rescciton of Redundant Sigmoid -This procedure was 
earned out in four cases One has been mentioned just above— a good 
result after seven jears One was resected because of a carcinoma of 
the sigmoid and is well at present after only six months A third pa 
tjeot remains untraced. The fourth patient m ihis group now has some 


taS been omitted- 
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De Lornie Operation.— The I>e Lonne operation was utilized m 
nine cases Three of these had a repair of their sphincter also, one with 
a penneorraphy One of them died a year later followmg an operation 
for mesenteric thrombosis, another after only five months is now well 
except for lack of sphincter action which was also absent prior to the 


eration T\^o others are well sw years after operation Another patient 
m whom a Tuttle posterior fixation was done at the same time, was well 
two years later An old lady of 86 is having no symptoms a year after 
operabon 

Miscellaneous Operations — In two cases linear cauterization was 
earned out, apparently under the misapprehension that the prolapse 
was only of the mucous membrane variety Both pabents seemed tem- 
poranly unproved, probably due to inflammatory swelhng, but the 
condition recurred in a short time 

CONCLUSIONS 

Although some apparently good results occurred folloiving most of 
these operabons, it should be pointed out that by no means all could 
be followed up to present date Tlie striking fact is the high percentage 
of recurrence encountered with nearly every method These recur 
rcnces were undoubtedly of the entire recta! wall in many instances, 
whereas m some it was only a laxness of the sphincter and of the 
mucosa which accounted for the pitients symptoms 

The De Lonne operation has been applied, for the most part, in 
more recent cases, so that the follow up period is not long, though it 
IS up to dale in all but one case Any conclusions as to permanence of 
results are tlierefore not possible Tlio operation seems to accomplish, 
with perhaps a smaller Clement of risk from sepsis, what an excision 
of the prolapse would accomplish, and with less likelihood of stricture 
formation 

Etemon of the prolapse, by compression ligature or by direct surgi 
cal amputation and suture, may well be the b^est single method of en 
sunng against recurrence, though its use in only two of our cases pre 
eludes any deductions on that basis There is a limit to which a rec 
turn wall prolapse, even after many years, and if this protrusion is 
completely amputiled it is hard to see how it can ever recur to am 
extent There would, however, still remain the problem of the lone 
overstretched atonic sphincter vvluch never seems to regain its normal 
contractile power, and there remains the problem of the mucosal ex 
trusion, both of which can be improved by plastic repair and excision 
of the mucosa 



The Moschcow\tz operation, whidi was used m fort>'three of the 
sixty cases, was undeniably a failure in a considerable number, jet it 
IS based on a sound principle and probably should not be completely 
discarded but still used in conjunction with the De Lorme operatiOD 
or with excision of the prolapse 
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CURRENT PRACTICES IN THE SURGICAL TREATMEN” 
OF ULCER 

pRANcas D Moore M D * 

In the past fi\e years two events ha\e occurred either one of wl 
alone would have produced considerable alteration in our viewp 

peptic ulcer Taken 
imental way and for 
therapeubc approac 

both medical and surgical These occurrences have been on the 
hand the joweriBg oi l}ie inortaJjiy m subtotal gastrecttany to 3 
2 per cent and on the other the introduction of division of the va 
nerves as a therapy for intractable nicer 
Subtotal gastrectomy for ulcer has reached a point of techn 
standardization accompanied by a very low hospital mortality r 
In duodennl ulcer the hospital mortality has fallen to the vicinity 
1 to 2 per cent for gastric ulcer the rale is even lower The mortc 
rate m duodeaal ulcer at the Massachusetts General Hospital i 
arises chiefly from operation upon patients who are acutely bleed 
a category which still poses many difficult and as yet unsolved pi 
lems * 

Vagus resection for ulcer re introduced by Dragstedt in 1943 ' 
6rst carried out at the Massachusetts General Hospital in 1944 ' 
operation lias been cautiously applied to various types of ulcer m 
ensuing three years and the pabents studied carefully m an effor 
determine the chnical results m a realisbc fashion This procedure 
for the first time enabled the surgeon to approach the ulcer prob 
at 1 level above that of organ removal it has many theoretical 
ictual advantages let its results looked at in the perspective of r 
1947 are not perfect and Ica'c much to be desired 
It is the purpose of tins article to discuss the present practice 
the Surgical Ser\ice at the Massachusetts General Hospital m 
light of tliese two new factors in ulcer surgery Detailed bibliograj 
references will not be used a geneml bibliography is appended 
author acknowledges lus debt to the other members of the Surg 
S'emce for the cuniufati\e rafue of their erpenence 
In the past the statement was frequently made that the indicat 
tor surgery in the therapy of ulcer were perforation hemorrh; 
<hstruction the thrcit of m'ili«nianc> and intractability The 
1 nmed wns regarded as the least important of the group and ol 

•Assiitanl Professor of Surgci> Harsard Med cal School AssLitanl S rc 
Ml. achu ett< General Hosp taU Boston. ^ 



1072 


FHAlVCIS D MOORE 


escaped definition It is possible now to define more accurately the 
meaning of the word “surgery” m these various situations and to add 
1 new method for the treatment of Intractability 

PERFOIUTION 

Acute perforations are dealt with by simple closure of the ulcer 
aspu-ation of liquid material from tlie peritoneal cavity and closure 
of tlie wound without drainage The details of ulcer closure depend 
on the circumstances and, when necessary, a tab of omentum is used 
rather than anatomic suture 

No sulfonamide is used locally Its local use is evtremely tone to 
tlie hver as higli portal concentrations are obtained nothmg is accom 
plished thereby tint cannot be done by means of systemic therap) 
Tlie peritoneal fluid is cultured The stomach is placed on suction 
drainage by means of a Levan tube The systemic care of the pabent 
is determined b> two factors the bum like character of the physio 
logical disturbance and the nature of the infechng organism d any 
Irritation of the peritoneum by hypertomc solution of low pH prO" 
duces initially a cell free transudate not unhke the edema of burns as 
regards its content of electrolyte protein and wafer Therapy should 
accordingly stress replacement of these essentials to avoid a shockldce 
state, both preoperative and postoperative Large amounts of pHsma 
are often necessary and a close observation of urine output u often 
helpful in evaluating the state of the patient 
The patient is placed on Urge but not massive doses of penicillin 
(up to 500000 units per day) until the culture report is returned 
Smear of the peritoneal fluid ui early acute perforations is usually im 
availuig because of the presence of foreign material and lack of bac- 
terial growth If the culture indicates a heavy growth of gram posi 
tive cocci which are sensitive to penicillin the regimen is continued 


uiueu 101 di itasi uve uays, late exacerbations and re accumulations 
of purulent exudate may thus be avoided 

PaUents with late perforations (over twelve hours) who give eva 
dence of beginning control of their process by lowering pulse lessen 
ing abdominal spasm and good clnucal appearance should be treated 
without surgery, using a stnet Ochsner regimen body fluid replace- 
ment and massive doses of penicilIiR and streptomycin Operative 
interference m such simaUons may tip the balance of nlivsinloeical 
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1 ope of success since their continued critical state is traceable to con 
tinued peritoneal soilage from an open perforation 
The performance of subtotal gastrectomy or vagus resection in the 
face of acute perforation is to be condemned as a surgical tour dc 
force which accomplishes nothing sa\e the opening up of new areas 
to contamination and imposes a heavier weight on the already bur 
dened adjustments of the patients bodily economy 
Occasionally the ulcer of a completely obstructed patient who is 
awaiting electiae surgery will perforate In these instances a feeding 
jejunostomy may be indicated as well as closure of the perforation 
It is well to recall that in operating on a perforation one of the 
most important services performed for the patient by the surgeon is 
the painstaking removal by aspiration from the peritoneal cavity of 
all the contaminating duodenal or gistric contents which may act as 
the stimulus for the formation of secondary abscesses 

HEMORRHAGE 

fa I ’ ' I ' 1 re 

s " I . ' "I ‘ I ' s I inted 

( ' I I I I The 

successful treatment of acute massive hemorrhage from ulcer depends 
upon the accurate determ nation of a diagnosis That diagnosis may 
be stated as follows "Is the patient (or is he not) gomg to cease 
bleeding spontaneous!) T’ This question must be asked and an answer 
sought If the patient is likely to cease bleeding spontaneously before 
a dangerous amount of blood has been lost it is folly to operate on 
him during the acute imbalance produced by hemorrhage It is far 
preferable to wait until a safe interval has elapsed and then carry out 
whatever surgery is indicated On the other hand if the patient is not 
^oing to cease bleeding liim elf the longer one waits the greater the 
iisk becomes 

Mechanisms winch help the patient to stop bleeding consist chiefly 
of three retraction of the bleeding vessel (in all cases of massive 
hemorrhage from ulcer the offending vessel is a small artery) clotting 
at the bleeding end and cicatrization in the region of the ulcer It is 
clear that in older people whose vascular elasticity has largely been 
lost ns a result of peripheral aiienal disease the first of these mecha 
nisms cannot operate If there is any gross disorder of clotting present 


} ^ y. u « « • a a ueaviiy scarred duodenum ,f 

most unliUly Aot omv torantioo o( scot hsme tnll „av on 
to slop tiie present episode b) the third tneclianism ^ ^ perare 
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For these reasons it has been the pohcy for some jears at the Mas 
sachusetts General Hospital to consider individuals in the older age 
group— over 55 >ears of age— as patients who will probably not stop 
bleeding spontineously Early operation is advised Younger pabents 
have often been found to cease their bleeding spontaneously and for 
that reason conservative therapy with supportive measures has been car 
ned out with reasonable success Tliere are etcepbons in both cate- 
gories however In several cases emergency gastrectomies have be- 
come necessary in persons under 20 years of age because massive 
hemorrhage did not cease In these patients upon opening the duo 
denum a side-wall opening in a ble^ing artery has been found as 
tlie cause for the bleeding In this type of lesion the artery is not 
severed it cannot therefore retract and will bleed from either end 
In the older age group patients occasionally stop bleeding spontane 
ously and not infrequently the hope that tins will occur has led 
physicians and surgeons to undue and fatal proerastinabon 
The details of conservative handling of the bleeding ulcer are 
beyond the scope of this discussion Two points arc worth empha 
sizing however Fust early x ray earned out with the miramum of 
palpation is of the greatest importance The diagnosis is often ques 
’ ’ ’ omes of 


ly X ray 
ind that 


quantitative replacement of blood loss is of the greatest importance 
One frequently hears the statement that inadequate blood replace 
ment will maintain a low blood pressure diminish bleeding and is 
therefore advisable This is not the case The body will replenish lost 
blood volume from stores of extravascular fluid the blood pressure 
will gradually return to normal and the patient will find himself m 
the unhappy situabon of having a nonnal blood volume vvitli evees 
sively low hematocnl and a low serum protein Attempts to replenish 
tlus by large amounts of whole blood transfusion then produce an 
intravascular plethora which in older pabents may lead to cardiac 


The technical details of surgical therapy for bleeding ulcer have 
been simplified in past years^The fuhhty of any sort of vascular hga 
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OBSTIlUCTION 

As m the treatment o£ hemorrhage, so in the treatment of obstruc- 
tion the surgeon must determine for himself the subsidiary diagnosis, 
namely, “Is or is not the patient’s obstruction going to subside spon- 
taneously?’ One commonly encounters three types of vomitmg m 
the presence of peptic ulcerabon TTie first might be referred to as 
reflex vomiting ” It occurs as a mamfestabon of acbvity of the ulcer, 
IS accompanied by little oi no nutnbonal depletion and by x ray shows 
very little pyloric or duodenal obsttuchon The second type of vomihng 
occurs in response to physiological obstruction at the outlet of the 
stomach This has usually been spoken of as being due to “edema ’ 
One rarely sees edema of the folds in the neighborhood of an ulcer 
adequate to produce obshucbon, and it is likely that this so-called 
“edema obstrucUon ’ is more frequently due to motor disorders in the 
region of the antrum, pylorus and duodenum, which result m the 
nonpassage of food into the duodenum and reverse peristalsis By 
X ray the picture is often confusing and may give the semblance of a 
true obstrucbon Howeier, if the roentgenologist observes the pabent 
under the Euoroscope over some period of time and takes films later 
throughout the day it often becomes apparent that when the pylorus 
does open it opens adequately This observabon is of the greatest 
importance in helping to arrive at the proper diagnosis The third 
type of vomiting accompanies obstrucbon produced by long lasting 
ulceration in the region of the duodenum, which reduces the lumen 
of the duodenum to a small cicatrix This often is spoken of as "pyloric 
obstrucbon’ but should more properly be referred to as “duodenal 
obsbuction " 

The first type of obstrucbon, namely, that due to reflex vomiting 
should not be treated by surgery as it will frequently be intensified 
If possible, it should be dealt xvitli medically In the second type of 
obstruction, that due to motor imbalance, surgery occasionally be- 
comes necessary because of s>Tnplomabc difficulties, and should be 
considered under the category of intractability 

True obsbuction caused by the formabon of a cicabized duodenum 


01 uays gives one some imormaiiim in ibis regard If it is consis'tenlly 
over 300 cubic cenbmelers, a significant degree of obstruction ewsts 
A simpler method consists in keeping an “oral balance chart” for the 
patient m which e\er>-thmg which goes in by mouth and everythinc 
which comes out by mouth (somibng or tube) are calculated The 
output IS subbacted from the intake and if a negahve figure results 
obsbuction is not onl> significant, but if left untended wall interf^T,! 
with nubibon ^ 
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The treatment of tins tj^pe of cicatricial obstruction is subtotal 
pstrcctomj It is a strong contraindication to \agus resection, as the 
latter, bj diminishing peristalbc actiiity proomal to the pjlonis, will 
etaggerate the apparent obstnicbon 
In preparing an obstructed patient for subtotal gastrectom), one 
should pay close attention to the patient’s nutritional status, espeoally 
as esidenced bj his presumptive nitrogen balance, serum protein 
chloride and total base He maj be assumed to be excreting 3 to 5 
gm of nitrogen daily in his unne as a minimum This is equivalent 
to approximate!) 25 to 35 gm of protein Therefore, if this much 
protein nutntion is not being fed the patient by some route or other 
one may assume that he is in negative nitrogen balance A low serum 
protein is cvndence of nitrogen negativity, but nitrogen negatmt) mav 
e^t for some da> s or w eeks before depiction is sev ere enough to low er 
the serum protein Overhjdration of the obstructed patient by colloid 
free solutions of sodium chlondc or glucose is a mistake which pro- 
duces excessive .u _ . ui 

ever edema ma ' 
tue patient is b 

^her in the form of plasma whole blood or concentrated albumin 
Ine parenteral use of atiuno-acid mixtures has a place although its 
effectiveness in raising serum protein levels is dubious Amino acids 
are a^wasteful means of placing a patient m positive nitrogen balance 


niuuig, D(.-raii.e 01 los gostro.nlcunol obstruction it i, Mrtnnll> im 
poss_,bI= mth methods now .saihble to place him m ealonc balance 
ihe^^provTsion of enough calones to meet 


vviu lie ueauuiuzeu uie nitrogen 
drate residue oxidized for energy 


excreted as urea and the carbohy 
Under such condibons ammo acids 


" s the determining factor 
■ piloted subject it becomes ap* 

the obstructed gastromtestma! 
““ , ' t-- u statement can be made ibit 

man has n^>el mvent^ed any way of replacing the intake of food 
by mouth Therefore, the surges problem is to give the oafient a 
functioning upper intestinal tube ,t the earliest pofsfble nme 
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pabcnt IS obstructed and in «ccssively poor nutritional statuS; 
feeding jejunostomy is often a life-saving maneuver If his nutrit 
status IS not too depleted, however, it is far preferable to carry 
short, intensive period of preparation not to exceed three days, 
then to go ahead with definitive surgery which wll provide him 
an “internal jejunostomy” by which is meant an anastomosis be^ 
his stomach and his jejunum If the duodenum is bound doivn b; 
hesions, which is often the case in the presence of obstrucbon, 
the first stage of a two stage gastrectomy is a perfect solution o 
problem By this is meant the ^itial transection of the slomac 
the juncbon of its upper and second quarters, the performance 
satisfactory gasbojejunosfomy the removal of a sleeve of stomach 
then turning m the remaining portion of stomach attached to 
duodenum 

This procedure must in all cases he fcUoticd six to eight tieeks 
by the removal of the retained antral segment The reasons foi 
will be made clear below 

Occasionally a patient with almost complete gasbic obstru 
demonstrates surprisingly little evidence of nubiboml disorder 
IS found to be the case when the obstruction has not been pr 
long and the patient has not been given large amounts of coUoic 
fluid by vein In such situations, again, the best procedure is a i 
intensive period of preparation follow^ by a subtotal gastrector 
one or two stages 

The performance of a posterior gastroenterostomy and concon 
subdiaphragmatic vagus resection has been recommended as i 
ment for obsbuchon At the Massachusetts General Hospital, 
operation Ins been carried out in a few cases However, we feel 
patients with any form of a gasbojejunostomy are excepbonally 
nerable to subsequent jejunal ulceration, and that this operati 
not justified unbl more experience 'vith the late effects of vagus i 
tion has gn cn us some idea of the ulbmate fate of these pabents 
that reason we do not carry out this “double procedure” in th 
sbucted patient, except under extraordinary circumstances 


TTIE TimEAT OF MAUCNANCY 
In past years there h-is been much bepuzzlement over what : 
with a patient with a gasbic ulcer On one end of the scale wa 
patient with no h> tfroefifone aad after histamine, a large lesion w 
shelflike border, a palpable mass, in short, with obvious malign' 
In this patient, of course, removal was advised At the other et 
the scale was the patient with a long history of ulcer pievaous 
denal ulcer high acidity, multiple ulcers m the stoi^inch no { 
defect, in short, all the entena for benignancy In this pahent th( 
by medical means was often earned out over a penod of years 1 
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t!\ er, betw cen the tw o ends of tin* spectrum lay a broad band of merg 
mg and often confusing clinical situations, many of which were 
thouglit to be benign but turned out to be malignant 

Recent reports from se\eral clinics have indicated that 15 to -o 
per cent of diagnoses made in Uic presence of gastnc ulcer are wTong. 
This means that approximately one out of every four gastnc 
called benign is actually rruhgnant These diagnoses are b^cd on 
all the present methods knowm including gastroscopy The plal^de 
should also be added that the pathologist mth the stomach in bis hand 
cannot tell whether the ulcer is benign or mahgnant, and, therefore, 
how can the physician who loohs at the patient from the outside^or the 
surgeon who loolcs at the stomach make a histologic diagnosis 

It has, therefore, become apparent that the therapy of all lesion 
proximal to the pylorus should be basically surpcal By this is not 
meant that as soon as a gastnc ulcer is diagnosed, the patient is iro 
mediately taken to the operating room Rather, it is meant that when 
an ulcer is found proximal to the pylorus, the patients therapv » 
earned out with the idea in mind that surgery xvill be earned out « 
soon as pracbcal All obserxabons that can be made concerning w 
ulcer should be made, for in the occasional case the entena for 
nignancy may be so oxenvhelming that conserx’atne therapy w*)' 
used The occurrence of healing in su weeks and its rigid maintenance 
must, howexer, be set down as prerequisites for the pabent’s a'Oidinz 
a gastrectomy 

In the vast majonty of cases, however, gastrectomy should be car 
ned out The patient who has had a gastrectomy earned out for an 
allegedly benign ulcer and is found to have a small area of carcinoma, 
has had cancer surgery earned out under the most favorable circum 
stances knowm to us T^'*- • i • « • • * * - *- 

simply to sabsfy some 


lesions, a somewhat more protracted period of medical therapy is 
justified in an effort to determine whether or not the lesion is benign 
. . , __ ^ t ^ ulcer should be condemned 

' ' nis resection one is exen less 

■ _ ' * lesion IS mahgnant Not in 

' Cl ' * Timposed benign ulcerabon. 

Xhis ulcerabon may heal foUow'tng xagus reseebon and give the 
pabent a false sense of secunly The recommendabon has been made 
that \agus reseebon be used as a "therapeubc test" for gastnc ulcer, 
the idea being that if the ulcer heals after a vagus resection the lesion 
must be benign If it does not heal it is malignant and should be 
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removed What has been said above \vould seem adequate refutation 
of this argument One may also agree that the patient is hardly to be 
blamed if after one major operation to heal his gastric ulcer he 
refuses further surgery when told that his lack of response indicates 
that his stomach should have been taken out in the first place 
As indicated in the foregoing section most of the mortality from 
duodenal ulcer surgery comes either from bleeding or difficulties with 
the duodenal stump Neither of these difficulties is present m most 
cases of gastric ulcer For that reason the mortality of subtotal gas 
trectomy in gastric ulcer is very low The incidence of late jejunal 
ulceration is also significantly lower Uian it is after subtotal gastrec 
tomy for duodenal ulcer These two considerations may well be taken 
mto account when decisions are being made for patients avith gastric 
ulcer 


INTRACTABIUTY 


It has always been difficult to detne the intractable ulcer One of 
the most appealing definitions is that of an ulcer which is no longer 
tolerated by the patient the patient has lost pabence with his symp 
toms and a\ath his therapy Tins however may be too narrow a defim 
lion as poor medical therapy may result m loss of patience much 
more rapidly than adequate therapy The economic habilitation of 
the patient must be taken into account The presence of repeated 
hemonhages in the past also enters into the equation The age of the 
patient is a factor since a patient in the older age group who is enter 
ing the last few decades of his life will tolerate surgery progressively 
less well F ' ' 


It is better 

procrastma „ ^ piesem uay 

quest for surger> is tl e increasing restlessness of the patient under 
medical therapy It has become generally known to the public that 
surgical therapy for peptic ulcer is neither as radical nor as dangerous 
as it used to be Recent ne\ 
ind IS to be deplored Man 
ulcer sjanptom \\ hen one c 
t»f subtotal gastsvo h 

clear that these patients siiould iniUallj base a thorouph hr,! J 
medical therap> before taking the surgical step of 

\ npu«. Resection -It is m the treatment of the intractable h.,» 
unobstructed \nd not aculcl) Weeding patient fb-»f ^ ^ 

„-.ll r.„d usefulness Tl.e espiscuce u .S, ?, 'o 
ehuselts Genernl Hospital >„ the last three seS njw a “ 
niatelymnet) patients Of these patients sists file haie'u' j j 
ulec, and have had a-apus tesechon camrf out saao„', S 

a.ts to the stouiach Tsso add.tona, patieu^'Sr'^;;™™ 



lOSO fTlASaS D \iOORE 

operabve gaslroenterosfomies because of physiologic obstruction fol 
lowing vagus resection, and two other patients have had gastro- 
enterostomies carried out before or with their vagus resection. The 
remiimng twent> Bve patients had vagus resection earned out for 
jejunal ulceration following either subtotal gastrectomy or postenor 
gastroenterostomy 

All these pabents have had thorough vagus rescebons earned out 
through the chest with careful dissection of the nerve tninls Most 
of them liave had the dissection carried down through the diaphragto 
to the point of decussation of tlie nerves on the gastric wall This is 
the most ihorougli vagus removal reported m the literature It should 
be stressed again that this is a scries of vagus resected pabents who 
have not had other forms of surgery carried out, at the time of va 
gotomy 

To date, results of vagus reseebon in these pabents are rather dis- 
appointing ^Vhereas one might hope that vagus reseebon would 
produce probacted healing of the ulcer and a long penod of freedom 
from symptoms, one finds instead that it js followed by a recurrence 
rate which, at the present time, does not thSer significantly from that 
following subtotal gastrectomy Vagus resection, of course, has a 
lower mortality than subtotal gastrectomy It is possible to cany it out 
through the chest in patients who have had multiple abdominal 
* ' »' • com 

vagus 
lie to 

show end results which are as good or better than subtotal gastrcc 
tomy in order to be able to replace the latter completely At the 
present writing vagus resection is in an interim state which is very 
difficult to evaluate It is almost impossible to lay down any precise 
rules However, the following statements seem justified 

1 For the treatment of jejunal ulcer vagus resection achieves great 
usefulness at the present time Its future will rest, regardless of its 
convenience, on the long term well being of the patient 

2 In the patient with a nonobslnicted painful, intractable duo 
(lenal ulcer which has come on early m life and produces its worst 
symptoms dunng periods of environmental sbess, vagus reseebon 
appears to achieve its maximal usefulness We have had fewer diffi 
culties m this group than in any other 

3 If one is going to embark on vagus resection as a therapy for 
nicer, it is important to do so carefully, select the pabents according 
to a predetermined scheme follow them carefully and do enough 
of the operations to acquire familianty with the postoperabve care 
[t IS the isolated occasional vagus resection done with inadequate 
experience that has produced an occasional fatality 

Most of the pabents who have had vagus reseebon carried out in 
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this hospital are still well and may remain so The present incidence 
of unsabsfactory results due either to recurrence or the presence of 
bothersome side effects such os diarrhea and a sense of fullness totals 
approximately 15 per cent of the cases 

It IS apparent Uiat vagus resection is not t simple solution to all 
ulcer problems but is instead a new operation which has distinctly 
unusual features wluch has usefulness in certain cases and which 
will require further time for complete evaluation It has many ad 
vantages not shared by subtotal gastrectomy For a more thorough 
discussion of this subject the reader is referred to the many articles 
which have been published on vagus operations in recent years 
Subtotal Gastrectomy —A discussion of the treatment of intracta 
bility IS an appropriate place to bring up some other feitiires of sub 
total gastiectomy which have not previouslv been mentioned in this 
irticle 

1 Recurrent Jeitmal Ulcer —The incidence of recurrent jejunal ulcer 
ifter subtotal gastrectomy for intractable duodenal ulcer varies from 
2 to 12 per cent It is now becoming apparent that when subtotal gas 
trectomy is earned out for repeated massue hemortliage especially 
if the massne hemorrhage is unaccompanied by pain the incidence 
of recurrent bleeding after subtotal gastrectomy is much higher than 
the occurrence of demonstrable jejunal ulcer Some estimates run as 
high as 35 per cent This situation is disquieting and again pomts up 
the inadequacy of out present technics Vagus resection for recurrent 
massive silent bleeding cirned out m a quiet interim may offer a 
better solution Few patients who have had aagotomy for this indi 
cation ha\e been followed long enough to give us the answer to this 
quesbon 

Recurrent ulcer after subtotal gastrectomy has always been a per 
plexing problem Re resection of the proximal stomach has nearly 
always been disappointing One must consider carefully whether or 
not any antral bssues remain in place (see below) Vagus resechon 
is the best means of handling this situation that we have available at 
the present time 

2 Other Postoperaitte Effects FoUotctng Subtotal Gastrectomy — 
Unhl recently we have had little statistical idea of other side effects 
following gasbectomy It has been Inoivn that patients often suffer 
prolonged nutritional inadequacy that others have peculiar symptoms 
after eating and that a thud group have peculiarly specific fwd in 
tolerances It is now possible to say that all these complicabons 
grouped together ma> total from 15 to 25 per cent of patients who 
ha\e had subtotal gastrectomy The symptoms may be transient but 
>n Occasional cases are hfe-long 

The occurrence of peculiar symjfitoms after eabng. symptoms of 
"eahness dizziness sweating pdpitabon and lerbgo have been re 
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optrabvc gastroenterostomies because of physiologic obstrucfioQ ftjl 
lowing vagus TC5ccUon^ anti i\vo other patients have had 
enterostomies earned out before or with their vagus resection Be 
remaining twenty five patients bad vagus resection earned out lof 
\eiuna! ulceration following eitlicr subtotal gastrectomy or postenor 
gastroenterostomy , 

AH Uicse patients have liad thorough vagu* resections carried ou 
through the chest with careful dissection of Uie nerve trunks Mos’ 
of them Jiavc had the dissection carried down tlirough tie diap^aj® 
to the point of decussation of the nerves on the gastric vval) “ 
the most tiiorougli vagus removal reported in the literature It sho'^ 
be stressed again tint this is a senes of vagus resected patients who 
have not had other fonns of surgery earned out, at the tune of va 
gotomj 

To date, results of vagus resection in these patients are rather ou 
appointing ^Vheroas one might hope that vagus resection "O" 
produce protracted ficahng of the ulcer and a long period of beedo® 
from symptoms one finds instead lliat it is followed by a recunence 
rate which at the present lime, does not (Mer significantly from that 
following subtotal gnstrcc(om> Vagus resection, of course has * 
lower mortality than subtotal gastrectomy It is possible to carry it o'^j 
through the chest in patients who have had multiple abdomioal 
operations and encounter no complications fherefrom It does not co® 
plicate future surgery ket these '‘mcchanicar advantages of vagus 
resection cannot alone justify its perforromee It must be able W 
show end results whicfi are as good or better than subtotal gastrec- 
tomy in order to be able to replace the latter completely At the 
present writing vagus resection is m an interim state wluch is very 
difficult to evaluate It is almost impossible to lay down any precise 
rules However the following statements seem justified 

1 For tie treatment of jejuiial ulcer va^ts resection achieves great 
usefulness at the present tune Its future will rest regardless of its 
convenience on flic long term wcH being of tie patient 

2 In die patient with a nonobstructed painful intractable duo 
denal ulcer which has come on early m Idc and produces its worst 
symptoms during periods of environmental stress vagus reseebon 
appears to achieve its maximal usefulness We have Iiad fewer diffi 
culties in this group than rn any other 

3 If one IS going Co embark on vagus resection as a therapy for 
ulcer. It IS important to do so carefully select the patients according 
to n predetermined scheme loHovv them carefully and do e/tough 
of the operations to acquire familiarity with the postoperative care 
It js the isolated occasional vagus resection done mth inadequate 
ewjenence that has produced an occasional fatality 

Most of the patients who have had vagus resection carried out m 
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of the stomach They will not, however, completely obviate mal- 
function of the stoma and it is important to remember that they pro 
duce another opening in the gastrointestinal tract from vhich poten- 

> seen 

anum 

will often help to establish whether or not the obstruction is “physi- 
ologic" or is due to organic difficulties If the latter, the barium will 
usually be seen to enter the )e)unal loop a short distance and stop an 
inch or so from the stoma The cautious use of cholinergic drugs such 
as mecholyl or urecholme may be helpful m solving some of these 
problems in the future In general conservative therapy employing 
the feeding jejunostomy if the patient cannot take food satisfactorily, 
IS successful in the majority of cases 

4 The “Antral Syndrome’'— As subtotal gastrectomy is performed 
more and more commonly throughout the country, a certain group 
of cases is hemg seen in the larger hospital centers which justifies a 
nomenclature of its o'vn Tins consists of patients who have had the 
proximal segment of the stomach removed and anastomosis earned 
out, yet who hav e never had the antrum and pylorus taken out They 
have had the Erst stage of a two stage gastrectomy carried out, but 
through the negligence of the surgeon or the noncooperation of the 
patient they have never had the second stage completed In con 
nection with this, one should observe that a two stage gastrectomy 
should never be undertaken in a patient who has not had the matter 
discussed with him He should also be told that the second stage is as 
essential to the first stage as though it were part of the same operation 

In the face of the above situation, namel>, retained antral mucous 
membrane after subtotal gastrectomy i senes of events takes place 
that IS of the greatest interest Jejunal ulceration forms in the great 
majority of the cases It often occurs within eight weeks of operation 
It has been known to occur even before the patient has left the hos 
pital It is of a peculiarly intractable tjpe and will not respond to 
xtropine, alkali or any other form of medical therapy The patient has 
|ust had a subtotal gastrectomy earned out and lus physician and 
surgeon are in despur is to the nature of the difficulty and its treat 
ment Tlie patient s s) mptoms are so intractable that he is frequently 
accused of being psychoncurobc 

A case history may be illustrative of this phenomenon 

Mr B S (M G II No 343703). a 51 year old male, was admitted to the 
Massachusetts General Hospital with a story of ulcer symptoms dating back 
twenty fi\e years He had eapenenced both perforation and heroonhaee and 
four years pnor to entry a partial eastrectomy had been performed. \\«hia 'eight 
weeks of operation symptoms recurred and twice more his stomach was le-resected 
pronmalty Ifis pam became more and mote sp>-ere in the back and sU months 



FRANCIS O MOORE 

fcrred to as Uie dumping syndrome " This name has been coined be 
cau^ of me repeated observation that m these patients banum seems 
to dump into the elFercnl loop of jejunum \vitli great rapidity Un 
fortunately those who gave the syndrome its name did not obserse 
asymptomatic subtotal gistrcctomized patients under the fluoroscope 
in enough instances to become aware of the fact that following sub- 
total gastrectomy the normal state of affairs consists of a very rapid 
dumping into tlie jejunum It therefore seems highly unlikely ^at 
this IS the mechanism and it is an unfortunate name Changes in glu 
wse absorption have also been blamed for the syndrome It has been 
tiie common observation that after subtotal gastrectomy hypergly 
cemic levels arc attained much more rapidly after eating than thev 
are in the normal patient Tins produces an excess secretion of Insulin 
wi a resultant secondary fall to hypoglycemic levels which might 
possibly produce s>-mpfoms Tlie only difficulty with this theory is 
tha the postprandial symptoms of the so called dumping syndrome 
occur within a few minutes of eating always within a half hour 
whereas the h>'pogl> cemic phase of the curve does not occur for two 
or Aree hours and frequently does not reach very low levels 
The dumping s>Tidrome cannot be abolished by section of the vagus 
ne^es It is therefore possible to draw the conclusion that the reles 
end of this arc is not earned upward over the vagi The dumping 

1 '>>■ "''"S dosorof atropm. \Ve 

may therefore eonc ude that the e0erei.t end of the reflet arc is not 
1 locaIi 2 ing evidences we can sav 

m l rft n'bll °! ' “''"S thsordcr A careful phjsieian 

may often help the patient greatly by questioning hmi as to »hat 
t,-pe, o foods produce the symptom eomplet and by having the 
patient team to avoid them The avoidance of rapid eaLg eahng a 

''"hnn ,r h'M pn>te.n before taking anv 

carbohydrate and other therapies hate been helpful 
3 Ted, «,c of Subtotal ^rectoma Stoma, -The 

intimate surgical technie of subtotal gastrectomy ,s beTond the scope 
of this paper One should avoid talung a categorical stand that this Ir 
that type of anastomosis is always necessary It has been found best 
over a period of , ears to caivy the type of anastomosis which hes 
naturally and ivilhout tension in the pabents abdomen This may 
sometimes l» m front ol or behind the colon It may sometimes be 
anti or iso-pena^tic bo angle anastomosis will suffice for all the 
patients needs The only slalemmt that seems |ustiflcd is that the 
shorter lejunal loops are probably more satisfactory because high 
icnnnm is slightly less vnlnerable to gastric secreien than lower 
,e,„num Indwelling lejnnosto^es have been worked out aid pe“ 
fected in Ihis hospital by Dr AUot and his associates Thev are often 
helpful m feedmg the pabent or decompressing the proaimil segment 
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of the stomach They will nol» however, completely obviate mal- 
function of the stoma and it is important to remember that they pro- 
duce another opemng in the gastrointestmal tract from which poten 
tial leakage and sepsis may occur 

The malfunctioning gastrectomy stoma is much less frequently seen 
than formerly However, it still does occur A small swallow of barium 
will often help to establish whether or not the obstruction is “physi- 
ologic” or IS due to organic difficulties If the latter, the barium \m 11 
usually be seen to enter the jejunal loop a short distance and stop an 
inch or so from the stoma The cautious use of cholinergic drugs such 
as mecholyl or urecholine may be helpful in solving some of these 
problems in the future In gener.il, conservative therapy employing 
the feeding jejunostomy if the patient cannot take food satisfactorily, 
IS successful in the majority of cases 

4 The "Antral Syndrome”— As subtotal gastrectomy is performed 
more and more commonly throughout the country, a certam group 
of cases is being seen m the larger hospital centers which justifies a 
nomenclature of its own This consists of patients who have had the 
proximal segment of the stomach removed and anastomosis carried 
out, yet who have never hid the antrum and pylorus taken out They 
have had the first stage of a twchStage gastrectomy earned out, but 
through the negligence of the surgeon or the noncooperation o! the 
patient they have never had the second stage completed In con- 
nection with this one should observe that a two stage gastrectomy 
should never be undertaken in a patient who has not had the matter 
discussed with him He should also be told that the second stage is as 
essential to the first stage as though it were part of the same operation 

In the face of the above situation, namely, retained antral mucous 
membrane after subtotal gastrectomy, a senes of events takes place 
that IS of the greatest mterest Jejunal ulcerabon forms m the great 
majority of the cases It often occurs within eight weeks of operation 
It has been known to occur even before the patient has left the hos 
pital It is of a peculiarly intractable type and vvnll not respond to 
atropine, alkali, or any other form of medical therapy The pabent has 
lust had a subtotal gastrectomy carried out and his physician and 
surgeon are in despair as to the nature of the difficulty and its treat 
ment The pabent’s symptoms are so mtractable that he is frequently 
accused of being ps> choneurobc 

A case history may be illustrative of this phenomenon 

Mr B S (M G H No 343703), a 51 >ear old male, was admitted to the 
Massachusetts General Hospital with * story of ulcer symptoms dating bach 
^■enty fi\-e jean He had eTpeneoe^ both perforation and bemoribage, and 
tour j-eim pnor to entry a partial gastr«ct«ny had been performed. Withm eight 
"•eels of operabOD sj-mptoms recurred aod twice more his stomach was re-resected 
pronmally His pam became more and more sevne m the back and stt months 
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pnor to entry a kminectoniy and fusion earned out with the diagnosis of 
ruptured intervertebral disk 

His pam became progressively worse food and alkaU rebef became pro- 
gressively more transient and he was bbcled a hopeless psjchoneuroti& X rays 
had shown a jejunal ulcer at vanous tunes on adimsston a large jejunal ulcer 
was present , 

One week after admission a small right sided abdominal Incision was made 
and a 2 inch segment of antrum removed together with the pylorus and a stnp 
of duodenum , , 

His pain was relieved the jejunal ulcer bealecL The patient has regained to 
weight and strength and is now at work and essentially well It should be empha 
sized that at operation nothing was done to the protimal cuff of gastric tssue 
anastomosed to the jejunum. 

This diagnosis of “rclained antrum" should be suspected in am 
jejunal ulcer following subtotal gastrectomy Tlic physiologic back 
ground has been discus'ed elsewhere In our experience such ulcers 
will not respond to vagus nerve resection the removal of the antral 
segment is mandatory 


SiniXlARY 

1 present day practices of the Surgical Services of the Massachu 
setts General Hospital rthtive to the surgical therapy of ulcer are 
briefly described 

2 Subtotal gastrectomy and vagus resection are the chief pro- 
cedures available 

3 Vagus resection is too new to evaluate finally Failures and 
crippling side effects have been encountered and the operation is not 
recommended for routine application 

4 All cases of jejunal ulcer following subtotal gastrectomy should 
be critically reviewed for the question of n retained antrum before 
other therapy is undertaken 
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Tlir ANASIO^IOSIS or scvcncD arteries a 
AONSUTURE METHOD 


r A SiNtEONE M D • 

Tjie frequency with whtch gingrcne occurs jn limbs when theina n 
artery is interrupted acutely his been a challenge to surgeons for 
nearly two centuries and has led some to devise methods for re- 
establishing continuity m severed arteries by simple means Payr 
in 1900* recommended n prosthesis of magnesium chosen as an 
absorbable metal over which the ends of severed blood vessels couio 
be ligated intimi to intima The method was tested evpenmen^) 


mended by Tuffier* but interestingly enough no mention vvas mai^f 
of PajTS method 'Gas cysts" had been described by Hopfner Ja 
unsuccessful experimental cise$ undoubted)) a tissue reichon to 
magnesium (Wilter®) and these may have discounged further tnal 
of the method 

In 1942 fllakemo^e Lord ind Stefleo* reported their technic to* 
nonsuture anastomosis of severed arteries ind suggested that it could 
be appl ed to irtcrial wounds incurred in combat TTie prosthetic 
tubes were mide of vitallium ind were made available oversea^ 
through the Office of The Surgeon General From August 1944 until 
the close of the war m the Meditcrrmean Theater of Operations the 
technic was used In thirteen cases (Table 1) Two of the patients 
were operated upon in base hospitals (21sf General Hospital and 
2.3rd General Hospital) eleven wore operated upon in fonvard hos 
pifils (94th Evacuation Hospjfil and 6th Evacuiton Hospital) f 
SELECTION or CASES 


Since the supply of vitillium tubes was limned and since the method 
under battle conditions was considered purely expenmenfal patients 
were chosen who had severe wounds of cndcal vessels such as the 
popliteal artery and in whom there was good clinical evidence that 
the limb would probably not survive i e the cold pulseless often 
anesthetic and motionless exlrem ly In two patients when no vital 


• Ass slant Surgeon MassachusrtU Cenera] Hosp lal AssI tant Trofessor of 
c tifrv flarvaid Med cal School Boston 

wnter is indebted to llw command ng officers and staffs of these Ju 
stallations for the pnvilege o! studying dw laises and of operabng upon nine of 
them personally 
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lium tubes were available stainless steel prostheses were used which 
Ind been made by a local ordnance company with the vitallium tubes 
as models 



JUieiy A repnienu ortfry ^ represents »ein. In b the eompleied anastomosL 
ot e setered popliteal artery « shown diagrammatically Note that collateral ves 
seb are spared 

TECHNIC 

Tlie operatne technic was esscnbdh that described b) Blalcemore 
Ixud tnd Steflo’ and is shown diaRrammiticall) m Fipure 329 It i 
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important to place tie vein segment in such a manner that the valves 
will not obstruct the flow of blood through it, a precaution already 


Tubes of appropriate si 2 c must be chosen. \\^en too large for the 
artery, the edge of the tube may cut thiougli the tvall of the arter) 
and lead to secondary hemorrhage (ef Case 7). The photograph of a 
completed anastomosis is shown in Figure ilO 



' ' • Vein kS 

• ten (C»s« 

■ ■ ■ '5 Army 

M«Ucal Aluseuiii i 

In all thirteen patients the concomitant vein was hgated This was 
not done m the bebef that if would improve the available circulation 
but because the veins vvere irreparably damaged along with the 
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the first hospital mstallabon with 25000 units intramuscularly and 
repeating the injections at three hour intervals Tetanus toxoid was 
administered routinely Blood and plasma were used for resuscitation 
By and large less blood was used than was actually needed (Table 2) 

TABLE 2 


Data EJ^>IIASIzl^G the Need of Blood im Patients with Wounds of the 
Ahteiues 



Heparin was used when available In one of the patients subcutaneous 
hepann in Pitkin s menstruum was used In the remainder heparin 
was used intravenously at the constant rate of 600 mg per 24 hours 


The results obtained in the ihiitccn cases are recorded in Table 3 
\MUary Artery -Tins technic of nonsuture anastomosis was ap 
plied to the severed axillary artery only once In this patient the cir 
ciihlion in the fingeis was critical The hand was described as “cold 
mcl motionless ” Promptly after the anastomosis although no pulsa 
tions were felt m the brachial and radial arteries the hand was warm 
of good color and the capillary arcuUtion in it was normal Thrc. 
days after operation the ridial pulse was easily palpable Tlus is i 
be ter result than w is cvpcctcd if the axillary artery had been heated 
In a group of twenty siv cases (Simcone') m vvluch the axillary artera 
was heated because of w-ounds and no anastomosis was done can-rreiu 
involnng a part of the limb necessitated amputation in eight (31 per 
<(nt) In tie larger groip of seventy four cases collected by DeBakey 
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and Simeone® in which the artery ^vas interrupted, thirty two (i32 
per cent) had to have amputation of part of the limb Such data, com 


I cmoral Artery —Amputation ihrougli the thigh was necessary m 
only one of four patients m whom nonsuture anastomosis of the fern 
oral artery was done in the adductor canal In fifty unselected cases 
of wouD^ of the superficial femoral artery (below the common 
femoral) observed in die same theater of operations and under com 
parable conditions (Simeone*) amputation was neecssary in hsent) 
five 


TABU 3 

Results op ^o>aim,nr Amstosiosis op Aatesies iv rmuTEEM Lase» 


Artery | 

RetulU 

No 1 

Amputation 

Amputation 
01 Toes 

Amputation Amputalioo 

thfough Low Leg through Thigh 

AaiUary 

Femoral 

Popliteal 

foul 

B 

H 

1 1 L 

B 

B 

2 5 13 


In a larger group of war wounds of the superfiaal femoral arteo 
(DeBakey and Simeone®) amputation had to be done in 54 8 
cent (pmely sesen out of 177 cases) The 25 per cent amputation rate 
m the four patients who had nonsuturc anastomosis of the severed 
vessels is of no statistical significance Nevertheless the clinical ini 
pressjon was gamed that these patients had better circulation in the 
extremit) than was expected if the vessel had been simply ligated 
Popliteal Artery.— The entue limb was spared m only one of the 
eight patients in whom nonsuturc anastomosis of the popliteal artery 
was done Seven had to have amputations four through the thigh 
two through the leg below the knee and in one patient (Case 13) 
probably only the toes were lost These results are poor Tliey are to 
be compared with thirty eight patients observed personally (Sunc 
one*), in whom the popliteal artery was simply ligated Of these 
nine had complete survival of the limb (24 per cent) six had amputa 
tions below the knee ( 16 per cent) and twenty three required am 
nutation through the thi^ (W per cent) Among five hundred and 
two cases collected by DeBakey and Simeone » one hundred thirty 
eight resulted jnsurviial of the limb (275 per cent) It would appear 
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then that in the case of the popliteal artery the results of the injury 
were not improved by nonsutrae anastomosis of the severed artery 
Two points however, require emphasis In the first place, while 
done by capable surgeons these operations involved a new technic 
and one could evpect better results as greater experience was gained 
The poor results in Cases 7 and 11 for instance are attributable to 
secondary hemorrhage from erosion of the proximal tube through the 
artery in the former, and hemorrhage from a tiny branch of the trans 
planted vein segment in the latter In the second place, the operations 
were done in cases in which loss of substance was extensive and in 
which as a selected group the prognosis for limb survival would not 
have been as good as 27 5 per cent * 


COMMENT 


The resuscitation of patients with wounds of the arteries was con 
ducted according to the principles used in battle casualties in gen 
eral (Beecher*®) It is of special interest and of considerable clim 
cal importance to observe that the estimates of blood loss in the 
patients with artenal injunes were obviously too low (Table 2) It 
will be seen from Table 2 that hematocrit concentrations arc low even 
when large volumes of blood are used for replacement as in Case 11 
It is of httle avail to reestabhsh arterial channels without assuring a 
blood volume sufficient to Ell them adequately Oxygen therapy, to 
improve the oxygen content of the blood and thereby raise the oxygen 
tension of capillary blood m relatively ischemic tissue was not used 
in these patients Heparin was administered when available As can 
be seen from Table 1 however a benefiaal effect from its use was 
not demonstrable It should be used nevertheless, when contraindi 
cations do not exist for in specific instances the prevention of throm 
hosis may make the difference between success and failure Penicillin 


was used to treat impending or actual infection and s>’mpathecfomj 
was done m the majority of cases to aid tlie collateral circulabon 
Other methods of nonsulure anastomosis were tned late in World 
War II Defects were bridged wlb glass tubes also an old method 
or wath tubes made of plastic material probably vinyl resins Detailed 
data concerning these cases have not been recorded The nonsuture 
anastomosis in the thirteen cases in tlus paper is that described by 
Blakemore Lord and Stcfko^ Long follow ups are not jet available 
but the cases are presented because they are adequalelj documented 
and at least the immediate results up to the time Ihej w ere evacuated 
to the Zone of the Interior can l»c pven 
Amputation of a part of the extremitj was necessary in eight of the 
» o! the limb U not export^ when levmnw of the popliteal arfen- 

U associated with fracture through the faiee loint Three of the\!L^ 
who d.d de«lop gangrene had sev-ero fnctu,« three of the icven patients 



F A. SIMEOVE 


1096 

IhiTlecn patients Among 753 pabents wth wounds of comparable 
artenes (DeBakey and Suneone 19-16) amputahon was necessary in 
493 or m 63 per cent of the group The results following nonsuture 
anastomosis evidently were not bettor than the over all results lol 
lowing other methods of treatment of war wounds of the artcn« 
The patients in whom the technic was tried how ever had partially 
severe wounds * Tlie results would certainly not have been oetter 
and possibly not as good by other methods of treatment In the cases 
which did not come to imputation tlie circulation of the extremity 



Fig 331 — •Aitenogratn m Case 6 demoiuuating weJl developed cpllaler*! 
culiHon R*'sult may not have been as good had ft been necessary to sacrwce 
the collateral vessels (Case reported by Haibaon 1945 courtesy of Surgery 
Gynecology and Obstetnes ) 

as evaluated clinically wras better than could be expected rf the 
arteries had been ligated 

Two complications occurred both of them consisting of postopera 
tive hemorrhage In the first (Case 7) the bleeding resulted from 
esQS on of the vifaJImm prosthesis through the wall of the artery In 
retrospect, the vitalhum tube was too large for the artery and the 


• See previous footnote 


uLcaui 




anastomosis of severed arteries 

thrombosis had alrendy t«ihen place peripherally In both these cases 
the clinical appearance of the feet had suggested finly good results 
with possible loss of the toes m Case 7 and possible complete survival 
of the limb in Case 11 

In the employment of the technic of nonsuture anastomosis, there 
IS danger of sacrificing important collateral arteries in order to obtain 
sufficient length for the amstomosis Since eventual thrombosis of the 


Fig 332 — Artenogram dcrnonstraung patency of anastomosis in Case 5 twenty 
five days after operation A Before injection of dioclrast into common femoral 
artery B inimrdialety after injection (Museum and Medical Arts Service Neg 
No CA 45-S&1 and CA 45-6&4 A. U S Army Medicxd Museum ) (B is repro- 
duced from Annab of Surgery, 1W0 courtesy of J D Uppincott Co ) 


anistomosis is expected and the circulation of the limb below tht 
wound will depend upon an adequate collateral circulation, it is well 
to spue colhfcril vessels and to desist from nltcmpts at establishing 
continint) bv the nonsiiturc method if completion of the union depends 
upon sacrtficing important collateral vessels The result in Case 6, for 
cvimple might not fnvc been as good had it been necessary to sacri 
free the eolhlerals deinnnvtrited in the artenognm (Fig 'J.31) TJr 
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function of the anastomosis is to tide the extremity over while the 
collateral circulation is dc% eloping If thrombosis of the anastomo^ 
occurs before a collateral circulation is established, survival of the 
limb is unlihelj Patenc> of the anastomosis may continue for quite 
some time, however, if not permanently In Case 5 (Fig 332), patenq 
was demonstrated twent) five days after operation 

The method of nonsuture anistomosis of artenes is not the answer 
to the hi^ inadence of loss of hmb in war wounds of the 
For one thing especiallj in World W'ar II, the wounds often involvrf 
extensive destruction of tissue so that amputation was indicated 
primarily because of extensive loss of tissue m two-thirds of the cases 
that had to have amputation (DeBakcy and Simeone’) For another 
the patients were seen too late after mterruphon of the arterial or 
culabon (Table 1) Wlien more than six hours have elapsed froffl 
the bme of complete interruption of arterial circulabon, urevenible 
changes in the muscles and intravascular thrombosis can be expected 
to have taken place Attempts at prevcnbng thrombosis by the imme- 
diate admiDistrabon of heparin and of dela>ing irreversible changw 
by means of refrigeration are hazardous and impracbcal m the field. 

It is bebeved, nevertheless, that establishment of the anastomosis 
resulted in better circulation than could have been expected other 
wise m five of the thirteen cases listed in Table 1 (Cases 1. 
and 6) In three of the remauung eight cases, the feasibibty of ampu 
labons at levels below the knee might be attnbuted to the somewhat 
belter circulation as a result of the anastomoses (Cases 7, 10 and 13) 
As a matter of fact the technic may meet with greater success m 
civiban than m military pracbee for traumatic cases can be treated 
sooner in civnlian practice and immediate anastomosis can be made 
when mapr artenes must be sacrificed in the operations for malignant 
disease In the 'beatment of portal hypertension filakemore and 
Lord hav e used the technic for establishing v eno-v enous shunts 
SU3IVIARV 

1 The results in thirteen pabents with war wounds of major 
artenes beated by a method of nonsuturc anastomosis have been 
presented (Tables 1 and 3) 

2 Factors which influence the outcome of the beatment are mdi 
caled in Table 1 and the importance of blood replacement been 
emphasized (Table 2) 

3 At least bvo of the failures after anastomosis of the popliteal 

artery resulted from postoperabve hemorrhage the result of technical 
error u _ . i. , 
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vascular surgery among civilians than among battle casualties because 
of the shorter tune lag to surgery and the generally less extensive 
nature of the wounds among the former 
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CAnasoMA of the stomach is the most common cancer of the gastro- 
intestinal tract and causes more deaths than any other single ^■pe of 
malignant disease In fact, Livingston and Pact* esbmate that nearly 
a third of all the deaths from mahgnaiit disease are due to this single 
cancer alone There are about 40 000 deaths a j ear because of cancer 
of the stomach— a figure that is now roughly equivalent to the number 
of fatalities from traffic accidents 

Yet, despite the number of deaths from this disease, the number or 
cures has remained cTtraordinanly low Thus, the same authors estimate 
ihe file year sun ml rate in most localities \anes from 2 to 0 per 
cent, iiliile at the date of publication of their monograph 
only three American clinics had c\er reported a total of oier IW) 
gastrectomies for cancer 

Since it IS obiaous that at some stage in its career, eiery cancer of 
the stomach is curable by excision, early diagnosis must be follo'sfu 
by prompt, adequate and safe surgery to assure control of the disease 
How tiien, are these essentials to be attained’ 
fledtiction in the delay from onset of symptoms to surgical therapy 
IS, we believe, the most important factor cf all In a senes of 691 cases 
obsened in the Massachusetts General Hospital from 1927 to 1936 
Parsons and T found that half of the patients had entered the hospital 
- . » . r cent 

com 

■ 1 year 

■ • • same 

In other words, patients are not coming to the hospital any earlier for 
treatment than they did a decade ago 
Many attempts have been made to achieve a reduction in this 
delay Early recourse to the doctor instead of patent medicines is 
absolutely necessary This must be accompanied by a more alert atti 
tude on the part of the general practitioner with reference of the 
patients to centers where adequate examinations may be made 
Attempts to screen out cases of cancer of the stomach from the 
general population have not been promising because of the large 
number of normals that must be excluded for the rare pathological 
stomach St John, Swenson, and Harvey,* using rapid x ray exainina 

• Associate VxsiUng Surgeon Massachusetts General Hospital Instructor W 
Surgery, Harvard Medical School, Boston. 
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bons, studied 2413 patients appeanng in the outpabent department 
of the Presbytenan Hospital in New York City for various reasons, but 
without any gasbic symptoms They discovered three mahgnant lesions 
of the stomach Boubne gastric anal>ses of all pabents entenng out 
pabent clinics with further invesbgations of those who show achlor 
hydria has also been proposed as a method of discovering early cancer, 
this method is open to many objections 

DIAGNOSIS 

Of the various methods of diagnoses that are available, the most 
important are (1) a careful history, (2) x ray examinabon, (3) 
gasboscopy, and (4) examinabon of the gistric contents for malig 
nant cells The symptoms are often minimal, consisbng of indefinite 
epigastric distress, slight nausea, or eructations Persistent symptoms 
of this nature require invcshgabon noth x ray A negative examina 
bon must be repeated in three weeks if symptoms continue 

The X ray remains the most important single diagnostic measure 
because of its simplicity and accuracy If an ulcerabng lesion of an 
indeterminate nature is discovered gastroscopy and microscopic exam 
mabon of the gastric contents are essential The observation by gastro 


Papanicolaou* has emphasized the value of microscopic examina 
bon of the gastric sediment Fresh cenbifugcd specimens of fasbng 
contents precipitated by alcohol and stained by tbs method, will give 
a diagnosis with a high percentage of accuracy The smear is of the 
utmost importance when it is positive, and less significant when it is 
negabve In a series of forty seven smears recently made in this hos 
pital the preoperative diagnosis of cancer had been made in fourteen 
out of the twenty hvo lesions which were proved malignant by patho 
logical examination Of twenty five resected specimens proved benign 
by the pathologist twenty four had been diagnosed correctly We 
have recently had a case in which the x ray, gastroscope and clinical 
findings all indicated benign ulcer, but m which the cytologic diag 
nosis of cancer was confirmed by the final pathological examination 
of the resected specimen * 

It is much more important to diagnose the presence of a gasbic 
lesion than to determine its exact nature There ivill be a large group 
of cases in which the differenbal dia^osis of benign ulcer and cancer 
will be impossible There is often a Alatory attitude adopted towards 
these lesions that is absolutely unjustified, for the number of cancers 
that masquerade as benign gasbic ulcers'^ is surprising. 

To determine the diagnoshc error m this group of cases, Allen and 
I* sbidied all the ulcerating lesions of patients who entered the 
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CAnaso'iA of the stomach »s the most common cancer of 
intosliml tnct and causes more deaths than any other ® ^ , 
mihcmnt tliscise In fact lavingslon and Pack’ estimate tha 


ca 
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of fatalities from traffic accidents .1 

^ct despite the number of deaths from this disease then 

cures has remained CTtnordinanl) Imv Thus the same authors « 
ihe fi\cjear sur\ivil rate in most localities sanes from “ 
tent while at the date of publication of their mono^apn ( 
only three American clinics had c%cr reported a total or P' 


gistrectonues for cancer ^ncer of 

Since It IS obMoiis that it some stace in its career, eseo 
the stomach is eiirablo by excision carl) diagnosis ’’’*'** 'j® Asease 
b) prompt adeqinte and safe siirger) to assure control ot the 
How thtn are these essentials to be attuned? , ♦twam 

Reduction in the dclaj from onset of s>‘mploms to *”^6’*®* . j 
IS wc believe the most important factor of all In a series of W 
obserxed m the Massachusetts General Hospital from 19-' ° * 

Parsons and I found that half of Ihe patients had entered the 

five months after their first sj-mptoms had appeared while 5 
did not appear until two years after onset It was depressing to 
pare that curve with one depicting the ejcpenences m the 
period 1037 to 19-16 and to find that the two are exactly the * 

In other words patients are not coming to the hospital any earlier 
treatment than they did a decade ago 
Many attempts have been made to achieve a reduction m 
delay Early recourse to the doctor instead of patent 
absolutely necessary This must be accompanied by a more 
fude on the part of the general practitioner with reference 
patients to centers where adequate examinations may be made 
Attempts to screen out cases of cancer of the stomach from 
general populabon have not been promising because of the latg 
number of normals that must be excluded for the rare pathological 
stomach St John Swenson and Harvey * using rapid x ray evamina 
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hons, studied 2413 patients appeanng in the outpabent department 
of the Piesbytenan Hospital m New \oik City fox various reasons, but 
mthout any gastric symptoms The> discovered three mahgnant lesions 
of the stomach Routme gastnc anal>'ses of all pabents entering out 
pabent clinics with further mvesbgabons of those who show achlor 
hydria has also been proposed as a method of discovering early cancer, 
this method is open to many objecbons 
DlAC^OSIS 

Of the various methods of diagnoses that are available, the most 
important are (1) a careful history, (2) tray exarainabon, (3) 
gastroscopy and (4) etaminabon of the gisbic contents for malig 
nant cells The symptoms are often minimal, consisting of mdefimte 
epigastric distress, slight nausea, or enictations Persistent syTnptoms 
of this nature require mvesbgabon vvath i ray A oegabve etamina 
bon must be repeated m three weeks if symptoms contmue 

The X ray remains the most important single diagnosbc measure 
because of its simplicity and accuracy If an ulcerabng lesion of an 


pass definitely indicate cancer 

Papanicolaou* has emphasized the value of microscopic examma 
bon of the gastric sediment Fresh centrifuged specimens of fasting 
contents precipitated by alcohol and stained by this method will giv e 
a diagnosis with a high percentage of accuracy The smear is of the 
utmost importance when it is positive and less significant when it is 
negabve In a senes of forty seven smears recently made in this hos 
pital the preoperative diagnosis of cancer had been made in fourteen 
out of the twenty two lesions which were proved mahgnant by patho 
logical exammabon Of twenty five resected specimens proved bemgn 
by the pathologist, twenty four bad been diagnosed correctly We 
have recently had a case m which the x ray, gastroscope and chmeal 
findings all indicated bemgn ulcer but m which the cytologic diag 
nosis of cancer was confirmed by the final pathological evaminabon 
of the resected specimen ® 

It IS much more important to diagnose tlie presence of a gastnc 
lesion than to determine its exact nature There will be a large group 
of cases in which the differenbal diagnosis of beiufm ulcer and cancer 
will be impossible There is often a dilatory atbtude adopted towards 
these lesions that is absolutrfy unjustified, for the number of cancers 
that “masquerade as bemgn gastnc ulcers"^ is suipnsmg 

To determine the diagnosbc error m this group of cases Allen and 
I* studied all the ulcerabng lesions of pabents who entered the 


C\I{U>OMA or lilh SjTOMACII 


Clacde E Wtxai, C S * 

Carovoma of the stomach u the most common cancer of the 
intestinal tract and causes mere deaths than any other single of 
malignant disease In fact Livingston and Pack' estimate that nearl) 
a third of all the deaths from malignant disease are due to this single 
cancer alone There are about 40000 deaths a >ear because of cancer 
of the stomach— a figure that is now roughly equivalent to the number 
of fatalities from traffic accidents 

^et despite the number of deaths from this disease the number of 
cures has remained cTtraordinanly low Thus the same authors estimate 
Ihe five-year survival rate in most localities vanes from 2 to 0 per 
cent while at the date of publication of their monograph (1^) 
onlv three Amencan clinics Ind ever reported a total of over IDO 
gastrectomies for cancer 

Since It IS obvious that at some stage in its career every cancer of 
Ihe stomach is curable by escision early diagnosis must be follo"^ 
by prompt adequate and safe surgery to assure control of the disease 
How then are these essentials to be attained* 

Reduction in the delay from onset of symptoms to surgical therapy 
IS we believe the most important factor of all In a senes of 691 cases 
observed in the Massachusetts General Hospital from 1927 to 1956 
Parsons and V found that half of the patients had entered the hospital 
five months after their first symptoms had appeared while 5 per cent 
did not appear until hvo years after onset It was depressing to com 
pare that curve with one depicting the expenences in the last ten year 
penod 1937 to 1946 and to find that the two are exactly the same 
In other words patients are not coming to the hospital any earlier for 
treatment than they did a decade ago 
Many attempts have been made to achieve a reduction in this 
delay Early recourse to the doctor instead of patent medicines is 
absolutely necessary TJis must be accompanied by a more alert atti 
tude on the part of the graeral practitioner with reference of the 
patients to centers where adequate cxanunations may be made 
Attempts to screen out cas« of cancer of the stomach from the 
general populabon have not been promising because of the large 
number of normals that must be excluded for the rare pathological 
s tomach St John Swenson and Harvey » using ra pid * ray examina 
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pleural approach for most of the carcinomas of the cardia On the 
other hand we do not beheve that the entire stomach should be re- 
mored for all carcmomas Total gastrectomy carries a higher mor 
tahly than subtotal Moreover, recurrence after subtotal resections 
are not in the remaining segment of the stomach but m lymph nodes 
that cannot be removed 

The transthoracic approach for lesions of the upper portion of the 
stomach became possible within the past five years Churchill*® and 
Sweet** in this hospital have developed the method so that it was 
one of choice m 25 per cent of all the cases operated on within the 
past year 

Unfortunately nearly 25 per cent of the patients svith cancer of the 
stomach who enter this hospital are inoperable Distal metastases or 
ertensne liver m%olvement contraindicate operafave intervenbon 
except in the presence of actual or impending obstruction Peritoneos 
copy will occasionally demonstrate xvidespreid pentoneal implants 
making operation unwise The remaining patients are explored In 
some complete fixation of the groxvth wd| make excision impossible 
In others the primary lesion can be resected but fixed metastatic 
nodes m the porta of the liver along the hepatic artery or in the 
periaortic area cannot be removed It is our policy in all of the cases 
\n which it IS possible to remove the pnmaTy tumor thou^ gross 
disease must be left behind m the abdomen This is not done because 
of any forlorn hope of cure but because the patient will be more 
comfortable during his remaining span of life 

Gastric resection then is the most satisfactory of the palliative 
operations Gastroenterostomy has practically been abandoned be 
cause the stoma frequently obstructs in a short hme from progression 
of the tumor If the cancer is in the distal stomach and firmly fixed 
the stomach may be transected the distal end turned in and a gastro 
enterostomy performed 

Operative Mortality -The opeiatixe mortality has dropped pro 
gressively m Ihe past ten years omtig to improved aaesthesia more 
ftequent blood transfusions intravenous alimentation and ehemo 
therapy as well as to techracal advances The three most important 
technical advances are the introduction of the transthoracic approach 


0 pe. ctili m lao, lo ia4i to 11 per cent in 1941 to 1946 This ha 
been a progtessne imprmeinent as shnwai by the fan ih,. „„V , 1 . 
patients M ere lost after resection in the year 1946 these three 
total gastrectomy and partial esophagectomy ' 

Pmgn„..lc Far, nr. -A stndv of the 587 Rrstne resections for cance 
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Massachusetts General Hospital from 1930 to 19-10 There were 277 
that v. ere considered to be benign, how ev er, 14 per cent of them were 
finally proved to be malignant A figure of the same magnitude ^vas 
found by Walters® in the Mayo Clmic, where he found that, m about 
10 per cent of the cases, x-ray or gastroscopy svill not assist m the 
differential diagnosis of benign and malignant ulcers 

It thus appears that gastric nicer is fundamentally a surgical disease 
because of the frequent confusion with cancer In an attempt to 
evaluate the indications for operation we came to the conclusion that 
patients wth gastric ulcer should be subjected to immediate opera 
tion if any of the following conditions are present. ( 1 ) the ulcer is or 
short duration in a patient over SO years of age, (2) the ulcer u 
on the greater curvature or in the prepyloric area, (3) the ul^ 

2 5 cm in diameter or over, (4) there is no free hydrochlonc acid m 
the stomach, or (5) the ulcer is chronic and on the lesser curvature 
To these should now be added a suth consideration— a positive Papai^ 
colaou test On the other hand, hospital observations and medical 
treatment for a three week period are warranted if the patient « 
young with an ulcer of short duration, and the ulcer is on the lesser 
curvature and is small Healing should be demonstrated in three 
weeks, and confirmed at an examination a month later in the out 
patient department 

'T- - - ,jjj mcfease the num 

• years after resecti^ 

* ncer of the stomas 

It must be emphasized that the diagnosis can be made only by tbe 
pathologist with his miaoscopic examination The surgeon at the 
operating table will be unable to tell vvhether an ulcer is malignant 
or not, and he should plan the technical details as a cancer pro- 
cedure, I e wide excision wuh inclusion of the regional nodes 


SURGICAL niERApy 

While diagnosis has not shown geneAl significant improvement m 
the past ten years, there have been notable advances m the surgical 
therapy of gastnc cancer Not only have the operative procedure-, 
been greatly extended, but all procedures have become safer, and 
the mortality rates have dropped Meanwhile the number of resections 
have increased, so that nearly 50 per cent of patients with cancer of 
the stomach who enter the hospital have resections These changes 
justify a more optimistic attitude toward the future 
It has been established that an adequate resection for gastnc can 
ter should include not only a ^erous segment of the stomach, and 
the regional nodes, but also me greater and lesser omenta and a 
snort portion of the duodenum WiA lesions of the cardia. a section 
of the esophagus must be resected frequently This requires a trans 
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or pure colloid carcinoma and (6) undifferentiated cancer furnisli 
very unfavorable types Nearlj all patients with these types were dead 
in a year, and none survived five years 

SUMMARY 

Our experience with cancer of the stomach during the past twenty 
years is reviewed briefly Further control of the disease is conditioned 
upon earlier diagnosis The surgical treatment and prognostic factors 
are discussed 
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performed in this dime m the Iasi twenty years has sho\vn the relative 
importance of certain factors in the determinabon of the progoosu 
of the individual patient wiUi this disease An excellent prognosis ma) 
be given to the pahent who has a microscopic diagnosis of either 
carcinoma in situ or polypoid cancer A fair prognosis may be given 
to any patient who lias a microscopic diagnosis of adenocarcinoma or 
colloid adenocarcinoma or who is found to hav e no metastases in the 
regional nodes A poor prognosis is found vvitli signet cell or undiffer 
cntialed carcinoma if there are Ij-mph node metastases or vnth fiia 
tion of the slomich to other viscera 

The surgeon then can to some extent give the prognosis at the 
conclusion of the operation If gross disease is left in umemovable 
nodes the average postoperative length of life is eight months If the 
lesion IS firmly fired to another viscus such as the pancreas or colon 
a cure IS not to he etpeefed even if these viscera are resected. It 
our pohey none the less to make a wide block resection of all m 
voivcd tissues so tbit sections of colon pancreas esophagus duo- 
denum spleen or liver are /rerjuently included with the specimea 
The occasional brilliant result obtained such as reported by Bnm 
sehw/g” fnak« the procedure noftli whtk evm though the rdvaje 
IS practically zero 

Tlie pathologist however can give a more accurate prognosis The 
presence of metastatic disease reduces tlie overall five->ear survival 
rate to about 5 per cent while if no metastases are found approvi 
mately 50 per cent of the patients will be ahve at the end of this 
penod 

’ y lesion is not standardized 

' divide the carcinomas 

in situ Mucosal cells dem 
onstrace iii oi uie cnaractcnsiics ot cancer but there is no evidence 
of invasion of the basement membrane It is generally accepted that 
these lesions are cancers On the other hand their prognosis is eveel 
lent We have had only one patient die from recurrence after resecDon 
(2) Polypoid carcinoma Allen and Benedict” found that 40 per cent 


“stons 

>ctl 011 
ut 75 

P „ t ^ ^ ^ These 

carcinomas are well differCTliattd and are among the most common 
c f the stomach cancers About -JO per cent of il) such patients wen 
found to survive five years (4) Colloid adenocarcinomas often form 
a bulky tumor Pathologically they are usually adenocarcinomas 
vvluch show colloid degenerabon In this senes we have found that 
ihev behave as adenocar^omas and the postoperative prognosis 
„) dbe two groups is about the same (5) Signet ring cell carcinoma 
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Ihe whole surface immediately, only that portion is exposed which can 
be coveted This will avoid a large open wound adjacent to the flap 
The rest of the scar is removed when the flap is detached and sutured 
m place A suitable area is selected on the abdomen, chest, thigh or 
calf and the flap outlined with a broad pedicle and a sufficient excess 
of skin The bed from which the flap has been raised is usually closed 
with a free split graft m order to close the open wound and to make 
the dressings easier The flap is then seived m place ivith buried 
stitches and a few skin stitches Occasionally during the dissection 



Fig S33 —Direct flap repair of extensive soft tissue and bony loss of upper 
arm as preparation for bone graft to humerus completed in two operations 
Functions of hand and forearm not impaired 


of the scar on the hand an intact tendon may be found fixed in the 
scar and this is wrapped in a secondary flap on the undersurface of 
the abdominal flap in order to gi\e it a bed m which to glide Also 
occasionally an osteotomy or a refracture of the malunited or the 
nonumted bones may be done prior to applicabon of the flap, or small 
nerves may be sutured The arm is immobilized by adhesive strips 
MTth cotton waste for support and pressure on the flap The lower 
extremity cross leg flaps are immobilized with a plaster cast for both 
holding the parts m position and for supportmg them as comfortably 
as possible The use of pressure dressings over all Baps is of the utmost 



«iO>IE RECENT DEVELOPMENTS IN PLASTIC SURGERY 
BnADFOflD Cannov, M D * 

Dliunc World War II, just as during World War I, a challenge wi5 
given to the plastic surgeons to improve methods and final results ffl 
the care and rehabilitation of the severely wounded The scope oi 
plastic surgery m the recent wax has been greatly expanded to include 
not only deformities of the face and jaws, formerly labeled marfilo* 
facial surgery, but to include any deformity involving the superficul 
tissues of the body and many involving the deeper tissues The general 
pHstic surgeon thus becomes the most ubiquitous of all nulitary 
surgeons dealing vvath reconstnictive problems, and on the effective* 
ness of his surface restorations depends much of the success of any 
later surgery of the deeper structures The purpose of this paper js to 
present some of the methods m plastic surgery that have been de 
V eloped or perfected dunng the war years 

DinECT FLAPS 

The large and small surface defects of the arms, legs, bands or 
feet resulting from gunshot shell fragment or other types of wounds 
may requue repair with flaps as a preliminary to deep surgery or for 
better surface covering over bony prominences Simple direct methods 
have saved many weeks of hospitalization and have allowed earlier 
definitive orthopedic or neurosurgical repairs and functional rehabilita 
tion With the direct abdominal flap or the direct cross-leg flap, re 
pau-s can be completed m as short a time as eighteen days The flap 
can be rapidly prepared at the same hme that the dissecbon of the 
scar IS performed, and patterned to fit exactly the shape of the defect 
With full allowance for shrinkage an adequate amount of skin to 
complete the repair is assured The principle involved in the transfer 
of a direct flap is that of insunog a sufficiently broad, short attach 
ment for blood supply to the flap in its new posibon 


HUB 
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To insure diffusion of oxygen and eirly capillary anastomosis an 
idequate minute blood supply is essenhal even if in removing the 
avascular scar the defect is enlarged A pattern is used to outline the 
graft and in cutting it separation of skin ind cartilage is to be 
avoided The graft is anchored in place with buiied stitches and the 
skin edges sutured accurately Great care m the dressing is necessary 
to fix the graft firmly and to apply gentle pressure to it Support of 
the graft with i dressing for ten days is usially adequate 



Fig 334 -Single stage restoration of alar loss with composite free graft 
from the ear Note mm mal deformity of ear with post auncul^ flap repair 
(By perm ss on of Surgery Gynecology and Obstetrics ) 


Results with composite grafts are better than by other methods and 
they match the normal nostril borders m color texture and appear 
ance In over seventy of these r^airs total loss of the craft bac 
VA owly five cases 3S4) 


FUtl. TUICKKESS GRAFTS FRO^l HIE NECK 
Full th.cl.-nKs grafts fron the b™ of the necl has e pros ed super, or 
to other grafts in facial repairs The superiority of th!- craft T 
attributable to the fact that .1 is nndSa.n bj the^^r^a uiLk 
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importance to pre\ent venous congestion, stasis and possible fluom 
bosis, which IS often the cause of failure of flaps to survive All flaps 
are examined frequently to be sure that there is no lonJjng of tie 
pedicle 

Direct flaps to the upper arm are practically always to the cuter 
surface since severe injuries to the inner surface involve nerves ana 
vessels and may necessitate amputation A long flap is needed to reach 
the outer surface of the arm, but by providing a sufficiently wide base 
in the anterior axillary line it has been possible, m a large senes of 
patients, to transfer direct flaps from the lateral chest wall to the 
outer surface of the arm (Fig 

Most of these flaps can be ditaclied after from eighteen to twenty 
one days but if there is additional flap needed to encircle a porUofl 
of the arm or hand it may be necessifj to delay the flap once or pnee 
before detaching it completely Usually at the time that the flap u 
detached the base cm be loostly sutured in place to complete ibe 
resurfacing in two operative proc^orcs But, if the circulation seems 
questionable there can be a delay of a few days before closure 
UMhin sn to eight weeks after the flips have been applied it is 
possible to undertake the deep surgery in the form of tendon, nerve 
or bone repairs The piescnce of subcutaneous fat is essential for 
much of the deep surgery especially for tendon repairs, but as a final 
procedure the amount can be reduced 
Sensory regcncntion occurs slowly in these flaps if there are sensory 
nerves in the vicinity but oncsthesia persists if the nerves vre de 
stroyed 

COVIPOSITE FREE CIMFTS ni031 TIIE EAR 
Lob‘e> of the ala columella or the tip of tlie nose due to trauma, 
bums wounds or operative tvuses have always presented a problem 
because repau bv a local flap miy alter a normal feature and repair 
by the transfer of a rtmoi flap requires rnuluple procedures The 
use of compovUe free gnfls from the ear tompn«.int' two surfaces of 
' ' possible these corrections in a 

either by closure of the defect 

These grafts are useful for correcting marginal losses or for restora 
tion of the alar-columella junction As a wedge they can be used for 
elongating the ala and as a plaque for flat restorations of the tip In 
conjunction vvi^h^prefirninary total resurfacing of the nose vvith a 


the borderline of success 
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often be left off and motion of the graft allowed If there is superficial 
blistermg of the graft the funchonal result seems to be unimpaired 
(Fig 335) 

Not only is the graft useful on the face but it has also been used 
on the back of fingers where extensor tendon transplantation is con 
templated The graft can be dissected up as a flap and will heal over 
the tendon It has not been used for this purpose on flexor surfaces 

REPAIR OF LOSSES OF THE EXTERNAL EAR 
Partial or complete losses of the external ear may be repaired sabs 
factorily with local tissue in as few as two operations The results bj- 
this durect method are usually better than by mobilizing and trans 
femng a distant flap The method is adaptable to losses from bums 
wounds accidents and freezing as well as to those from congenital 



Fig 338 ReconstwcUoa of upp-r half c' ear with local slon flap and pre- 
served cartilage tiansplaot completed in three operations (Performed by Dr 
Joseph E Munay ) 

or surg cal cases The frequent presence of other serious defects m 
association with ear losses increases the importance of a rapid simple 
method of repair ^ 

The prmciple m the repair is to implant the freshened stump of 
the ear beneath the skin behind and above the ear After healinc is 
complete a piece o{ pteserved costal cartilage carved like the shape 
ot tile ear is inserted beneath this nonhair bearing scalp dap A few 
ivceks later the jmd Us supporting cartilage are cut free from the 

sea p and e eraled being sure to leaicsoK on the under surfaM 

of the cartilage Tlie opposing raiv surfaces behind the ear are er.ti.J 

“ Wore stal^g S 

nr a margin 
\ free skin gra 



1110 


BRADFORD CANNOV 


which TOiresponds functionally to the muscles of the face Tie pres 
ence of muscle in the subcutaneous tissues seems to give these shn 
P uriJQue qualities of delicate texture functional mobility and 
Kindly healing with minimal shrinkage, which makes them ideal for 
inner canthal and eyelid resurfacing The color match is usuaUj 
1 hmited m amount enough skin is available for most 

eyelid nose or mouth repairs 

In pr^anng the bed for this graft the deforming scars of the face 
or eyelid are released and the part returned to its normal position, 
ny dense scir tissue at the margins of the defect or on the raw sur 



F.g 335-CotTeehon of octrop.on fj,U ^ 

the neck. 


Accurate suturing of the graft is done with 
wbch rire left long enough to be over a ganre «ent ^e st™t m 
mobte the graft agarnrt the ra» r„,faoe and keeps b rmd” 
moderate tension Dressings removed on the fifth or siS, 



BIALIGNAIVT LYBIPHOMA OF THE LUNG AIVD 
PULMONARY COCaOIOIDOBIYCOSIS 
A Clinic on Surgical Lesions of the Lung with Consolidation* 

Edwaud D CiiunaiiLL M D F A C S f 


True consolidalion o£ the lung rttely comes to the attention of the 
surgeon because it is commonly a transient phase of acute inflamma 
hon as in lobar pneumonia or tuberculous pneumonia Consolidation 
of the lung by blood filling the alveoli is found m hemorrhagic in 
farction and also following direct trauma when it is called contusion 
of the lung In consolidation the air of the alveolar space is evenly 
and completely replaced by some filling substance usually an exudate 
or blood and the lung itself maintains its normal size and architecture 
The lesions of the lung that are most commonly encountered by the 
surgeon dimmish the volume of the portion of the lung that is affected 
This reduction of the volume or space filling capacity of the organ 
IS either the result of the contracture and scarrmg that follows 
chronic inflammation as m tuberculosis or bronchiectasis or the col 
lapse of the alveolar spaces secondary to bronchial obstruction With 
long standing bronchial obstruction the secretions of the mucous 
membrane back up distal to the point of occlusion and produce a 
partial consolidation known as drowned lung or if mfechon is 
present obstructive pneumonitis This rarely results in an even filling 
of the alveolar spaces some remaining collapsed and others abnormally 
distended The bronchi frequently are dilated sometimes to enormous 
size and encroach on the space normally occupied by alveoh 
Bronchial obstruction may also act like a valve and produce ob 
structive emphysema wth dilatation of the alveoli and an actual 
increase in the volume of the lung Other lesions such as a penpheral 
tumor may be space-occupying m themselves and displace lung sub 
stance in their growth A similar reduction in the space occupied bv 
the lung IS produced by encroachment from wthout as a nieural 

effusion ^ 


Hie cases lo be presented today are therefore rtnitsrtal not onlv 
because they are uncommon disease entihes but because they illus 
tote consolidating lesions of the lung for which surgery rvas under 


I shall remind you that the strrting physical sum of 
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with free skin grafts on both surfaces and %\ith cartilage between. U 
the ear is still small it can he enlarged by transfemng a small tubed 
flap from the adjacent neck Tins is seldom necessary (Fig. 336) 

The use of preserved cartilage Is an important consideration in sim 
plifying these repairs Cartilage can be obtained from properly 
selected patients in the pathology department All penchondnum » 
cleaned off and it is stored m merthiolate or some other chemical 
preservative Cartilage thus treated has less tendency to curl than 
fresh cartilage 

SUMMARY 

Several methods in plastic surgery which have been developed or 
perfected dunng World War 11 arc presented- These mclude the 
extensive use of direct flaps to the extremities, full thickness grafts 
from the base of the neck for face repairs, composite grafts from the 
ear in nasal reconstruction and repair of Josses of the ear with local 
tissue and preserved cartilage 
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Blood studies were normal A loutme unaalysis was not remailcable Her serum 
protein was 7 0 gm per 100 ce The Hinton test was negative 

X ray studies of the patients chest (Fig 337) demonstrated an area of 
homogeneous density occupying the upper part of the nght lung field ettcnding 
downward to the sixth nb posteriorly There was increased linear density m the 
region of the nght hllum eztendmg upward The subdivisions of the nght upper 
bronchus could not be dclmealed by tomography 

At bronchoscopy a normal larynx was visualized The trachea lay in the 
midline and appeared to be normal the canna ivas sharp and not fixed, the left 
bronchial tree was not lemaiVaWe The nght upper lobe onfice was normal and 
on inspection through a right angle telescope the subdivisians of the nght upper 
lobe bronchus were well visualized and appeared normal The middle lobe onfice 
and lower lobe terminals were not remarkable 



Fig 338 -Photograph of pathologic speomen removed at operation The 
speamen consists of the nght upper lobe of lung and contains a maligaant 
lymphoma 


While in the hospital awaiting operation the pahent was essentuSy afebnle 
After X ray and bronchwc^ic studiw were completed, a nght thoracotomy was 
Eerfonyrf lem^s <»»«!> I* On opt^g ihe „v.ty Ih. 

upper lobe was found Lgbtly adherent lo the chest wafl and was consoLdat<S® 
Its upper three quarters The lower portion of the upper Jobe was air rrmf, 

but did not appear to represent anal^caUy a bronchopulmonary 

greater part of the lobe appeared to be iavnJved by a process ^ 
ronsobdation of lobar pneumonia No eolarced lymnK nn,l resembled the 
hilum The middle lobe was fused wiRTupm? I.f? , 
remo\ed together with the right upper lobe after i^vidual therefore, 

of the hilar structures The chest was closed with an mteteostaf di^ion 

temo>ed alter forty-eight houn mteresKtal dramage catheter. 

In her postoperative course the patient did well, and required but one asp« 
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IS intense bronchnl breath sounds This is produced obviously, not 
by atr entering and leaving the substance of the lung over which the 
stethoscope is resting but by transmission of the tubular breath sounds 
of the trachea dowTi the open brondii and through the solid medium 
of the lung substance There is no longer present the dampening air 
cushion of the peripheral ahcoli When there is bronchial obstruction, 
even in the presence of oonsolid'ilion the breath sounds are diminished. 


FIRST CASE 

This patient a 45 year old housewife, was admitted with the chief complaini 
of aching pains In the nght shoulder 

Sw months before admission and again three months before entry, she hso 
bouts of feier and generalized malaise without specific rerpiraiory complains 
The first episode subsided after rest, but the second was more severe and lasted 



s given sulfonamides In the course 


bred Ihis acMg paui became almost consiaoi with the onset of her present 
Illness There has been no radiatioo nor accenluabon by cough. Otherwise since 
the last of her febrde episodes two and . half months ago the pabent has felt 
wen, has not complained of undue fabgae cough dyspnea nor has she noted 
any weight loss Her past hutory is not semarkabJe other than the record of a 
hysterectomy at the age o» la 

On en^ the pabent was ^ebnle and did not appear at aU lU There was no 
abnormal lymphadenopathy the Lver and spleen vwe not palpable The findings 
on pelvic were coMis^ with a^evious supravaginal hysterectomy 

and no other ^ On Irupechon no asymmetry of her 

chest was noted with diminished 

breath sounds estendmg *’*1 chest anteriorly to the level 

of the second intercostal and poster«w1y to the level of the angle of the 

scapula. No rales were heard 6 
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’ f • »i,e superior mediastiDum 

of coccidioidal infection 
igeot was negabve 
1 under medical observa 
‘ • • 1946 Punng this tune 

Jus mouth lesions unproved, but the chest lesion persisted, although the pabenf 
had no cougli or fever until November, 1946 one month before admission At 
that time, following an acute respiratory infection, Oie boy had some cough 
productive of mucus, sLgbt fever and on two or fluee occasions he raised a small 
amount of blood At this time he began to complain of slight left chest pain He 
was subsequently bronchoscop^ but no evidence of mtrabronchial disease was 
observed Dunng the month poor to entry the patient bad low gnde afternoon 
fever and had lost perhaps 5 pounds in weight 



Fig 339 —X ray of patient’s chest demonstratiag a mass w the superior medi- 
astinum to the left of die midhne 

On entrj, tfie patient appeared to be chnwwcalJy lIJ, thin, pale and under- 
developed The skin was rough and dry The buccal mucous membranes shovv^ 
many white plaques The gums were tender sightly svroUen, and bled easily 
Several small shorty lymph nodes were palpable in the suprasternal notch, and 
subsequently small nodes were palpable in the poslerocervical tnangle on the 
left along the anterior border of the trapezius 

Examination of the chest was not liutiactive No Imitation of expansion or 
asymmetry was noted No clear-cut abnonnahty could be made out on ausculta- 
tion or percussion There was no clubbing of the fingen 

Examination of the blood revealed a hemoglobin of 10 5 to ll 0 gm red 
wll count of 4 8 mdhon white celU 8000, with 82 per cent polymorphonudean 
11 per cent small lymphocytes, and 7 per cent monocytes The sedimentabon rate’ 
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lion of 300 cc. of swosanguineoiw fluid from the right pleural cavity. The low 
lobe exiaaded well From the tenth through the fifteenth postoperative wy. ^ 
patient was given a course of x ray therapy consisting of 1200 r through X5 by 
15 cm. fields to the anterior and posterior nght upper chest and mecmtaaio. 
The patient was discharged on the fifteenth postoperative day. 

The pathological report from Dr Tracy Mallory on the ipeamea « u 
follows “Dlagnotis Mahgnant lymphoma, lymphocytic type, nght npp^ 
lung Cross (Fig 338) A nght upper lo^ measunng 15 by 11 by 70 ca.^ 
entire apical portion Is firm and bulging It Is tan In eontraist to the red 
portions, and Is moderately well demarcated. The pleura Is thin and thiOTgb u 
the normal darlings are seen accentuated by the light baclground with 
white arborizing lines measuring up to 1 mm to width A few small adhesions i/e 
noted over the apex. On section almost the entire upper lobe is CHed irntn M 
translucent homogeneous inhltrate which is especially prominent about the biw 
vessel walls and bronchi, and which does not seem to destroy the noting i®8 
I , , Ti. , i_ , _ . .1 _« j _ ,..s . j r I.,, nmh soft wag 

.... . . 1 

branch of the upper lobe bronchus to be completely infiltrated and reptsc^ 
about 1 cm. from the bifurcation The other larger bronchi show thiciemcg 
their waUs " j A 

Stx mondu after operation the patient is well and there is no evidence or 
recurrence or residual disease on physical evamination or by Z'rays 

This localization of a lymphocytic type of malignant lymphoma 
to one lobe of (he lung is unir|uc in my experience Dr Herbert Maler, 
of New York Oty, told me he has seen one similar case The prog 
nosis must remain uncertain, aliliough by analogy «i(h similar lesions 
in the gastrointestinal tract it may not be too unfavorable 

The lesson to bo learned is obvious If a mass of this size and con- 
sistency were palpated in the abdomen exploration would be urged. 
Masses in the lung cannot be palpated, but their presence can be 
detected by x ray exammation When careful study leaves one with a 
reasonable doubt regarding the true diagnosis, a direct surgical attack 
may be mdicated 

SECO.%D CASE 

The pahent, a 14 year old boy, was admitted to the bospiUl for study and 
possible removal of « lesion io the left upper chest. 

. t. j t.,._ - »tt _ .t, . t t , • liad 

■ he age ot 4 

coinplelely 

• ■ ht represent 

12 a routine 

. ■ ■ u sent from 


time of bis amvai in An^a, fluoroscopy of the paUent'i chest 
wi^egabve fn May, J943, siv months later and shortly before his return to 
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root of the upper lobe was opened and necrotic rnatenal removed A frozen 
section was reported as chronic inflammation, probably coccidioidomycosis It 
was felt adnsable, inasmuch as the lymph no^ filled with caseous erudate had 
been entered and the lobe itself was consolidated, to remove the left upper lobe 
Because of the dense mass of involved nodes around the hilum, it was impossible 
to do this with the usual hilar dissection, so the old tounuquet method was 
employed The lung (oumiquet was applied and the lobe removed, ercept lor 
the normal lingula segment Deep mattress sutures of No 0 chromic catgut were 
placed unul all bleeding was controlled, and the stump was then covered by 
turning the Imgula upwards and suturing it over the area The chest was closed 
with interrupted silk to the various layers, and drained by an intercostal catheter 
Posiopcratively the patient had a moderately stormy course, but the left lower 
lobe expanded well The operative wound healed per pnmam At the tune of his 
discharge nineteen days after the lobectomy, the patient felt reasonably well, 
although he contmued to run a low-grade temperature His general appearance 
was, if anything, improved An s-ray of the chest a few days prior to discharge 


Fig 340 -X-ray six months later, showmg growth of mass to occupy apical 
portion of left upper lobe of lung 

revealed fine mottling of the right lung field, suggestive of possible spread 
Coccidioides were found in the sputum for the first bme after operation pre- 
viously they had not had free access to the bronchus ’ ^ 

Pathological report of the operative specimen was as follows. -Diagnosis 
Coctadioidomycosis Cross The upper Jobe of Jung measures 12 by 8 by 4 cm 
The hilar portion is Iwgely occupied by a concave, white, firm, funeahne wall 
of an abs«ss cavity Only a small bronchul stump can be made out There u 
adherent fibrous pleura over the apex 8^ beneath It is a very firm, yellow my 
tissue Only a small amount of uninvolved bine tissue is i 

a few, .h„e. -J-W L.rllS'TptTs 

AUz 

Culture ot Oie lung tissue removed at onemtinn .Vin,. i 

WTule it is likely that the diacnneix t«{«v.v v i_ 
dm, cl m,de„ce by phj-s.cia^ „f ft, SouthLt fho ^^ftrdtas" 
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nonnal Louts TTie semm pnrteLi was 7 4 gm. pw 100 ee. with a 
n-ere mthfa 1® ^"“7* caldum. phosphorous and phosphjtjst 

hilt thf. n Semm sodiuRi and chlondo level were shitty low. 

pli) adequate djurcslj wiA the water Ligesbon test (Xep- 

,n of the owuth lesions yielded Momha canids slbicsas, 

^ peoidUio or streptomycia in tilro m 
tests »w»'«ed from the patient's month Intrsdermd 

S?idS,n “'J 1 histoplasmm 1 lOO. and 

y rav ». /t ^ all negabxe The iHntoa test uas negative 

chest dertwiMlrafed a 6 cm area of Increased density b-ta? 
^rS^ j Mtendifig aotenorly to the chest walL This shadw 

the superior in-ifpi^^^J^vk *i htooch^ and appeared to cause pre«ure e® 

there were ni . . 

elsewhere she ■ ■ " ’ . 

the size of th . ' , ’ , 

^ *“/• paUenI failed w show any ijnprose- 

SuaUy K™ 1'°,'^;” P»>» -d sap a low jrado fobrio «w~ tbl 

osS’lp'‘S'® fTT ''tohli'kfd It 'VOS not jossiMf 

the fomlf K *’'1“"" tBlMion and neoplasm, dtloagl' 

o lho» oVTf T"' '■¥>' O"' “PPvar certain, at least 

nature of "i'.’’ ••''^“'Bery of tie lun?->vhate'er the 

This 'vas established h not be eradicated by surgical operaboa 

.Trad,“f l“X&fm^ 

enfeebled condition of 

and to use Xwh ^ yvere an infection 
oenjciUin were mven manner Magnum doses of 

of streDfomvcin^o f^*n cmdocartLhs, and then a course 

detenmation of the pane!i^ 'cTTi '? 

-He patient had a dry conlT^S Tf"'"t‘^ aecefemted. 

s.on and was at bmes moduS^l „{ ft S •’’= “'*“5 

exanlmation and cnlturL of fhl mfhL 
A biopsy of a slightly enla^d «™S| 
nosiS other than chronic mfiammaiion w, c ?” 

yielded no groxvth on aerobic and a 

rand’s medium oaerobic culture, and on Safaou- 



AN ANALYSIS OF THE CASES OF HIATUS HERNU TREATED 
BY SURGERY AT THE MASSACHUSETTS GENERAL 
HOSPITAL 


Lamab SouTTEn M D FACS* 


As early as 1853, Henry I Bowditch, a visiting physician at the 
Massachusetts General Hospital in a review of Rie literature and the 
presentation of a case of diaphragmatic hernia, suggested that sur- 
gery might be tried is a last resort in the treatment of this disease 
because of the poor results obtained by the use of emetics, leeches, 
cathartics venesection, bathing and ether The surgical staff, how 
ever, did not act on this suggestion immediately The first operation 
was not performed until 1898 and then inadvertently, with the true 
diagnosis unsuspected preoperalivcly In 1911 the first elective repair 
was successfully executed using a positive pressure anesthesia In 
neither case is there proof that the hennas were of the hiatus type 
It was not until 1920 that the first true hiatus hernia repair was ear- 
ned out From then until January 1st 1947 some seventy hvo op 
orations have been performed on sixty six patients for diis disease 
This total includes twenty five operations through the abdomen, four 
phrenicectomies prior to abdominal exploration, five phreincectomies 
for therapeutic reasons and thirty eight transthoracic operations 


INDICATIONS FOR SURGERY 

There have been many times when the diagnosis of diaphragmatic 
hernia has been made roentgenologically at &is hospital m the past 
thirty years but only a small number of the patients so diagnosed 
have reached the surgeon This is because a large number of these 
people have no symptoms referable to their hernias or else their 
symptoms are sufficiently mild or infrequent to be adequately con 
trolled by diet and medication Tliose who were admitted for surgical 
intervention were generally persons who had suffered from sympSms 
of increasing seventy and frequency over a considerable period The 
longest time from onset of symiptoms to surgery was hvenly six years 
llie shortest wo MceU end the asentee from Wo to Sve years NeaiW 
all of these patients had been treated by seseral different doctors 
before beim; referred to a surgeon 11.0 signs and symptoms which 
most frequently pr^eded operabon were severe pain hearth?,™ 
ancmi-i '■omiting obslnielion bleeding ang inal pain or 

Sehlf 
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more frequentlv than we do here. It was impossible to recover the 
specific organism without tlie operation described At no tune was 
It felt that surgery could be efFeclive in treatment, and m fact lobec- 
tomy was only a magnified form of biopsy The subsequent course has 
shown this to be true, as after return to his home, the bo/s condiUon 
steadily deteriorated to a fatal tcnninatJOD 
Ilevicw of the excellent descriptions of the pathology of pulmonary 
coccidioidomycosis in the November, 19-f6, number of The ilihlary 
Surgeon, shows the phase of the disease with which we vs ere dealing, 
a consolidation of the lung substance -is fn lobar pneumonia 
The monilia was purely a red herring in the diagnosis ^^Tiile 
speculated as to whether the pulmonary lesion could be a manifesta 
tion of moniliasis this interpretation was never accepted The boy 
was like a piece of damp bre^d ^ suitable host for fungi He had 
carried monilia all his life and as soon as he arrived in Arizona picked 
up coccidioides 
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Symptomatically, the results are more encouraging Forty-two pa 
lients were relieved before disdiarge from the hospital, one died, and 
another left unimproved Concerning the remaimng twenty-three, 
Results of 67 coses 



Fig 34t -Results in 67 operations for hiatus henna at Massachusetts General 
Hospital. 

we could find no reports in their records T\\ent>-se\en patients were 
followed less thin a >ear or were untrareable Of the remaining fort\ 
ten reported that the> were unimprosed bj operaUon, nine were im- 
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suallowing bulkj foods Most of the patients had a comhinabon rf 
complaints, none was completel> free from pain Twenty fow ^ 
plained chiefly of severe pain, soenteen others were troubled by t»» 
pain and %omiting, nine had partial gastne obstruction, three ^ 
symptoms strongly suggestive of an^a pectons, and several rthers 
had mild complaints of the same sort In none of those 
of angina] pain could actual heart disease be found Six expenenw 
dysphagia, sue were dyspneie, nine gave a history of bleeding 
there was no proof by laboratory studies In thirty cases, blood was 
demonstrated in the vomitus or stools Fourteen patients were Metmc, 
ten of these severely so, in only one was any cause other th^ 
hernia to be found Gastritis vv-as demonstrated by roentgenoiopca 
methods In eleven of the patients who came to surgery Or these 
seven had had episodes of bleeding or were anemic Fifty-one 
were described as obese, four as thin and the remaindepnol describe 

Tin: PESl/LTS AS A \niOLE 

In Figure 341 are listed the results for all the operations wlh tb^ 
exception of the four phrcnicectomies done pnor to abdominal rep^ 
and one transthoracic operation in which the surgeon decided not to 
do a repair because an inoperable mediastinal tumor was found M 
well as the hernia The results are grouped according to operative 
cure, as demonstrated by roentgenological studies with banuio cc® 
trasl medn, and by symptomatic cure according to the rebel of 
symptoms In many instances because of symptomatic rehef, no post 
operative x rays were taken either before leaving the hospital or lafei 
on, so that for these patients we have no proof of cure In other 
cases, the patients were shown to have small protrusions of then 
stomachs above the diaphragm but iheir hernias were shown to have 
been almost completely reduced For purposes of this paper, ho'v 
ever, the latter are listed as recurrences An arbitrary division has 
been made mto early results those obtained prior to the patients 
leaving the hospital and late results those obtained more than a year 
postoperatively Symptomatically, the pati^ts have been divided into 
four groups those on whom we could obtain no follow up data 
those who were not rebeved (hose who are symptom free and those 
who are much improved. 

In Figure 341 are depicted the results of sixty seven operations In 
thirty five cases the hem/as were shown to be reduced in ten more 
recurrences were demonstrated and for the remaining twenty five 
cases no roentgen ray studies were done before the patients left the 
hospital Forty three of these people were followed less than a year 
or were not studied roentgenographically Of the remaining twenty- 
four eighteen had proven recurrences and six had proven reductions 
by studies taken at least twelve months postoperatively 
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recurrence by roentgen ray studies The hernias of five were demon- 
strated to be cured and the re main i n g twelve were not studied m this 
manner After a year s time two more recurrences came to light, but 
no further studies were made on flie other patients This means that 
if statistics are applicable to so small a group, we can find definite 
evidence of recurrence in ten pabents who had a subdiaphragmabc 
repair of a hiatus hernn or a total of 40 per cent of those repaired in 
this manner 

Sympotomabcally the improvement is better than might be expected 
by those discouraging figures Prior to leaving the hospital, only one 
patient was unrelieved symptomatically, and only one did not survive 
the procedure For nineteen o‘hers we have no data as to improve 
ment, but the remaining four were symptom free After a year or 
more, there were but four pabents who felt no better than preopera- 
tively Two were completely relieved five much improved, and on 
fourteen we have no reports 

There was one death in this series, that of a pabent who had had a 
cholecystectomy and a hiatus herniorrhaphy at the same tune The 
death was from overwhelming infection in the early postoperabve 
penod Less serious complications were experienced by four other 
patients namely minor wound sepsis m two and sublethal pulmonary 
infarcts m two more Ventral hernias were found in the abdominal 
incisions of two patients at a far later date 

2 Plireniccctomy —Although first employed preliminary to the 
abdominal repair of luatus hernia phrenicectomy has been used on 
five patients in our senes as the only surgical therapeubc measure 
Its u 11 * 

had 
majo 

strated by roentgen ray studies The same four showed complete or 
nearly complete reduction postoperatively all five were improved 
symptomatically Within a year, however, in the three who were 
followed there was complete recurrence of symptoms and demon 
strable recurrence of herniation accompanying return of diaphragmabc 
mobon It is of some interest to note that one patient who had roent 
genological evidence of a nonreducible^ hernia but whose left phremc 

w 

1 1 • >• ! 

m uuny seven patients wbo bad then- hernias repaired banstho 
racically are shown There are two recurrences demonsbated bv 
barium swallow before the patients left the hospital Postoperative 
heima reductions were seen m txvent> five others No banum studies 
were made on the ten remaining persons After a >ear or more post 
operabxely, the total of prosen recurrences had risen to five The 



proved but not complettly relieved, and twenty-one are syjnpfo^ 
free This means that among people adequately followed, good resu 
were obtained following operahon m lo per cent of the cases 

TIIE RESULTS BY TiTE OF OPERATI\-E PBOCEDURE 

1 Transahdoniinal Ilepair.— In the decade from 1920 
abdomial operation was the only one used From 1930 to 1940 it was 
still widely employed, but since 1940 the transthoracic approach s 

Resulls of 
Transthorocic RefWf 


Results 

of 

Abdomrnol Repair 
25 operotlens 



Fig 342 — CompaiuOD of rerutb obuised lo operetioss for hiatus henaa br 
abdominal repair, transtboracic repair and phrenlcectomy 


third of the twenty hve who had this operation gave evidence of 
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2 The recurrence rate to date has been relatively high, at least 
14 per cent after transthoracic repair and at least 40 per cent after 
abdominal repair in this series 

3 Symptomatic relief occurs in a much higher percentage of pa 
tients and is far more important Of those patients operated on through 
the abdomen only 16 per cent were known to be unrelieved a year or 
more postoperabvely Of those operated on through the chest, only 8 
per cent are knosvn to be unreheved The follow up is not complete 

4 For patients wth hiatus hernia who are suffenng from much 
pain vomiting obstruction, severe anemia blood loss or anginal pam, 
surgical treatment is the one of choice with a lower mortality and a 
greater relief of symptoms than can be achieved medically, 

5 The incidence of recurrence will be less and the relief of symp 
toms greater m transthoracic repairs than in abdominal repairs 

6 The value of phremcectomy is probably limited to transient 
symptomatic rehef in those patients whose hernias are shown by 
roentgen ray to be reducible 
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proven reductions were sue Twenty s« patients have either not been 
studied by roentgen rajs or have not yet been followed for as long as a 
) ear This mahes a known recurrence rate of 14 per cent 

Symptomaticallj, thirty three of the patients were relieved at 
lime of their discharge So comment was made regarding the oui« 
four In the late follow up there are nine cases who either could not 
be traced or had been operated on less than a year before this study 
was begun Three persons were symptomatically unrelieved (hso 
showed roentgenological evidence that their hernias were larger than 
preoperatively) Sue patients were improved and nmeteen were symp- 
tom free This represents a symptomatic failure of about 8 or 9 per 
cent two failures on a technical basis and one because of inadequacy 
of the operation as a therapeutic measure Tlie follow up in this senes 
IS better The hospital records are more complete and there is adequate 
evidence that in a general hospital when done by a variety of suJ 
geons the operation has more to offer than the repair through the 
abdomen However it should be noted that the recurrence “ 
materially higher for the inexpcnenced surgeon which would ma*® 
one feel that results will be bettor m the hands of older men wnth 
some expenence in the matter 

The complications were two cases of severe pulmonary atelectasis 
one of minor wound infection oneofempjema and nvo of pulmonary 
infarct (oonfatal) This represents a total of su complicahofls m 
thirty seven operations or about 16 per cent This group of cases as 
compared with the abdominal ones have been operated on when im 
proved surgical technic better anesthesia and modem chemothera 
peulic agents have materially reduced die incidence of complications 
There were no deaths The operating time was on an average about 
the same as for the abdominal approach the added length of tune oi 
opening and closing the chest being compensated for by the dimm 
ished time of repair due to belter exposure It has been possible to 
operate on very large hernias with adherent sacs by this route 

CONCLl/SIONS 

This IS a small senes of cases in which three different surgical opera 
tions were employed by a vanely of surgeons It is too small for 
defimle conclusions to be drawn as to the best method of attack of 
this problem The following tentative conclusions may be made 

I Diaphragmahe hernias may be satisfactorily repaired with a 
mortality that is low despite m some instances severe anemia de 
bihtj and obstruchon In thir^ seven cases by the thoracic approach 
it was zero m twenty five by the abclomtanl approach it was 4 
per cent 
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different clinic'll and etiological entities It is difficult for eTample, to 
explain the difference between cases of achalasia and Scott s so called 
“dohcho esophagus excepting that the latter represents an extreme 
degree of the former His other two groups namely the “true cardio 
spasm which is a reflex response to a neighboring focus of disease 
such as gastric ulcer and “dilatation associated with constriction at 
the cardia ” where there is in anatomical obstruction m the form of 
a constricting band or periesophagitis apparently bear no relation 
either chnically or anatomically to true idiopatlnc dilatation Instead 
of mixing together a group of dissimihr conditions it is better to ad 



Fig 343 —Diagram showing the analomica] cbaractensUcs peculiar to the 
condition known as idiopathic dilatation of the esophagus Note The cardia is 
of normal diameter The lower portion of the esophagus including the majonty 
of the abdominal portion and a short length of the thoracic portion is abnormally 
small in diameter Frorimai to the narrow segment there u enormous dilatation 
of the esophagus and hypertrophy of its waQ. 

here to the obvious clinical entity known as achalasia or true idiopathic 
dilatation The resemblance of this condibon to idiopathic dilatahon 
of the colon is striking 'ind each may ultimately be proven to have 
1 common ehologic relation 

There is danger in a discussion of this condition that too much 
emphasis may be placed on the stnclly anatomical aspects That a 
functional or physiological disturbance coexists with the structural 
changes must be emphasized no matter how impossible it may be to 
determine vshich is the antecedent of the other It must be admitted 
ilso that emotioml divhirhanees plav a part in the seventy of the 



IDIOrATIirC DILATATION OF TIIC ESOPIIVCUS 
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iDiorATiiic dilatnbon of the csophngus presents a charade^ 
anatomical picture There is In these cases a normal appearing c 
orifice which has a normal tinineter Beginning 
and extending praximnllj ' * ****' iJus 

gus IS naiTo« often not ^ 

segment the wall of the , „ 

exidence of inflammation in this portion nor in the ° 

mediashml tissues No adhesive bands can be found nor any o 
evidences of mechanical constriction ProximaUy this abnorma > n 
row and hypoplastic segment ends in ^ funnel shaped widening 
the organ which often assumes enormous proportions In the 
where the esophagus above is cneeptionally wide the organ * j/ 
swing to the right and in extreme instances reaches the chest 'val 
that side It is often so large that it will hold several quarts of IJw 
In this dilated portion the esophageal wall is tremendously thicken 
m both Its mucos il and muscular co its pnneipilly the latter No ^ 
ter what theory of its etiology ma> be held these are the constan 
and striking anatomical findings (Fig 343) . . 

Attempts to explain the etiology of idiopathic dilatation of ta 
esophagus have led to the adoption of certain terms which 
to be used as synonyms in the designation of the condition Thus toe 
erroneous concept that the diseise is the result of spasm at the cardia 
led Mikulic 2 ' and Meltzer* to suggest the term "cardiospasm ^ 
term which although it gives a false impression regarding the naftyc 
of the condition has continued in commoa use ever since A taore 
useful term arose from the hypothesis evolved by Ilurst^ which po* 
tulates that the diiEculty arises from a failure of the segment of the 
esophagus just above the cardia to relax when a wave of peristalsis 
reaches it This presumed physiologic disturbance was called by 
llurst “achalasia” and was thought to be the result of degeneration 
or absence of the ganglion cells in Auerbach s plexus in the naxro'V 
segment This dieory is oppeabng and remains probably the best 
explanation of the development of the condition which is available 
at the present hme 

A recent attempt by Scott* to aanty the situation by differentiating 
four 
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Teclinic of Operation.— The technic is as follows A transthoraac 
incision IS made on the left side, resecting the mnth rib If the pabent 
IS young an intercostal incision is used through the left eighth inter 
space The mediastinal surface of the pleura overlying the lower por* 
bon of the esophagus is mcised longitudinally and the esophagus at 
that level is mobilized, talcing care not to interfere with its blood 
supply by preservmg the anastomobc branches from the left gastric 
artery, the inferior phrenic artery, and die lowermost aortic esophageal 
artery The pathologically narrow segment is identified and its length 
IS observed 



3 > 

Rg S44 — Diagmn lUiutratiDg iJie trchmc of bngjtudinal iocuioa and oreum 
ferenhal closure 1 Relative length of the wcuioa required. The pronmal end (A) 
is at B level where the lumen Is as wide as at the level chosen for the distal end 
of the incision at or Just below the cardia (B) 2 Beginning of the closure, 
starting midway on each side of the loDptudmal opening produced by the incision 
and proceeding circumferentially 3. Circumferential closure completed. 4 Rela 
tion of the closed inasion to the level of the diaphragm 




A point on the anterior surface of the esophagus at a level where 
the lumen is sufficiently wide to funcbon well is chosen as the upper 
limit of the longitudinal incision (Fig 344) The lower limit of ^ 
mcision must lie at or just distal to the cardia where the diameter of 
the lumen is equivalent to that chosen on the esophagus above the 
narrowed segment An incision is then made from the wade unner 
point (Fig 344, A) to the wade lower point (Fig. 344, B) throuch all 
lajers of the anterior wall The opcnmg which results is then closed 
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symptoms and that some patients ore enabled to lead a satisfactj^ 
exutence as a result of basing such difBailUes elimiaated by smM 
advice and suggestion from their medical attendant, sibether be be 
psychiatrist or family physician The underlying structural changer 
of course, remain and may sooner or later require ’treatment 

SUItGICAL TREATSIEhT 

r; • ,,f r . ’ ' " ' ’ - .t. » ji 


for this is dilBcult to comprehend Furthermore, a certain number w 
patients appear to respond fasorably to psychotherapy with or wim 
out the mechanical aid of bougienage There are those, however, who 
even after a faithful trial of these conservative measures are stul un 
happy and uncomfortable b^use of inability to eat in a noru™ 
fashion Many of these develop social difficulties ansing from the 
1 ' • • 1 r 'd down 

• . irebeve 

. DCboual 

or mechanical obstruction that their state of nutrition suffers Enor 
mous losses of weight may occur and surgical intervention becomes 
imperative It should be siid also that some patients seek the services 
of a surgeon because they have become discouraged over the neces 
sity for repeated dilatation and ask for a more permanent or definitive 
type of treatment 

Choice of Opcraiion.—Sevcral surgical methods for the rehef of 
idiopathic dilatation of the esophagus have been proposed and sub 
jected to clinical tnal These include rescebon and reanastomosis longi 
tudinal incision of the muscular coats of the narrow segment later^ 
esophagogastne anastomosis and vanous forms of cardioplasty such 
as those proposed by Ochsner and DeBakey^ and by Scott* The tot4 
number of cases operated upon by any method yet proposed, as judged 
by reports in the Amencan bterature, is small (twenty one reported 
cases up to 19-15 to quote^cott* who mcludes three cases of bis own) 
The total experience with any one of these operabons therefore has 
not been large enough to wairant drawing any definite conclusions 
concerning their value On the other hand, all of these methods 
excepting the Heller operabon of longitudinal incision of the muscle 
fibers have been tried at the Massachusetts General Hospital with 
varying degrees of success 



imOPATlUC DU-ATATIt»l OF THE ESOPHAGUS 


1133 


SO that a Jong term follow up study of the resiJts cannot be made at 
the present tune, the results have been so satisfactory thus far that it 
seems reasonable to continue the use of this operation m intractable 
cases of idiopathic dilatation of the esophagus 
The followng case report serves to illustrate the type of case ^\hlch 
can be expected to respond well to the operation 

CASE REPORT 

M D SI yean of age was admitted to the hospital on February 19 1947 
She had had difScuIty with swaDowtog lor many jears It had appareally started 
when she was about 18 jeais old but careful questioning revealed that she 
had never been able to swallow exactly normally She had considerable difficulty 
in getUng sobd food through unless she washed It down with swallows of liquid 



Fig 345-PteoperaU>e roentgenogram (m case reported) after ingestion 
of barium showing the dilated esophagus abose an exceedingly narrow segment 
'vhich empties into a normal appearing stomach 


The difficulty would mcnase steadily o\er a period of tirae until she would hj\e 
bougienage which svould prosidc temporary lehcf She disliked the procedure 
to such an extent howcNcr that she wm anxious to have some alteroaUve 
permanent treatment if it was avaiublc She seemed to have mamlained h 
nutntional status fairly well and had not lost much weight She had had 
ihild SI e was atuious to have crtber children but was loath to do so beca***'** 
e had been extremelv ill during pregnancy as a result of the esonhaeeil 
On examination the patient w:»s a rather pale salW, somewhat 
vcpung woman The heart and lungs appeared to be nonnaL Thew 
deviation of tlie trachea PalpaUon of the abdomen was negative 
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in ihe oppoMti, or circurnfercnbal dirictioii so that at the completiun 
of its closure points A and B (Fig 344) are approtimateil Tlw 
maneirtcr serves to eliminate Hie long narrow segment of esophajis 
and substitutes for it a lumen of large size equivalent to or sli^itly 
greater than the actual diameter of the cardia The actual technic rf 
the closure is identic il with tint used for esophagogastric anastomosis 
with three layers of fine silk interrupted sutures® ^ 

As a result of the circumferential closure of what is often a relahiely 
long longitudinal Incision, considerable shortening occurs “This » 
principally at the expense of the fundus of the stomach in the rcgioa 
of the cardia and necessitates a moderate amount of mobilization of 
this portion If the vasa brevia and upper portion of the gastmhenM 
ligament are short, a condition which prevails m the majonty “ 
patients, it is necessary to incise the diaphracm a short distance 

#1.,S -x - » » , . .J 
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suiiace ui me diaphragm After the esophagevl incision has been 
closed the cut edges of the diaphragm are sutured to the stomach 
where it passes through the diaphragm in a manner similar to mat 
used in cases of resection of the cardia 'ind lower esophagus describeo 
elsewhere ® 

At the compietion of the operation a catheter is led out throng a 
short fncision m one of the lower intercostvl spaces^ the lung is 
panded fully and the chest wall is closed in layers using silk tech 
me The postoperative management (of the case is essenhaUy the 
same as in the carcinoma group after resection and anastomosis * ’ 

EXpEmENcE wrm the opekatiov 

Longihidinal incision with circumferential closure of the patho- 
logically narrc” -‘S 

patients vvilh 
has been con- 
fashion 
gus Thf 
bon m t 

pfetely »ivi»iai luose |uiieots who were underweight or m 
some cases actually emaciated have gained back to a normal level 
There have been no persistent compheatwns or sequelae The most 
romnlaint which ha< !»<><»»< • 


iv. I pull lei.eiiiij', 
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SO that a long term follow up study of the results cannot be made at 
the present tune, the results have been so satisfactory thus far that it 
seems reasonable to continue the use of this operation m mtractable 
cases of idiopathic dilatation of the esophagus 
The follo%ving case report serves to illustrate the type of case which 
can be expected to respond well to the operabon 

CASE REPORT 

M D , 31 years of age was admitted to the hospital on February 19 1947 
She had had dilBculty wlh swallowing for many years It had apparently started 
when she was about 18 years old, but earful quosbontng revealed diat she 
had ne%er been able to swallow exactly normally She had considerable difficulty 
in getting sohd food through unless she washed it down wth swallows of hquid 



Fig 343 — Preopcrative roentgenogram (in case reported) after ingesbon 
of banum showing the dilated esophagus above an exceedingly narrow segment 
which empties into a normal appearing stomach 


The difficulty would incriase steadily over a period of time until she would haw 
bougienage, whicli would pTovide temyioiaiy rebel She dishl,ed the procedure 
to such an extent however that sl»e was anxious to ha\-e some allemative 
permanent treatment if it was aviibble She seemed to have maintamed her 
status fairly well and had not lost much weight She had had one 
iluld She was anxious to have other children but was loath to do so because 
dve had been extremelv ill during piegnaucv as a result of the esophageal difficult 
On exammabon tlie patient vvas a rather pale, sallow, somewhat phlegmabc 
voung woman Tlie heart and lungs appeared to be normah There was no 
oevnation of tlie trachea Palpabon of the abdomen was negabve 
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Roenfgerv-ray examination showed the esophagus to be tuufonnJy 
approximately 85 cm Its contour was smooth and there was imooth coni» 
narrowing fust above the cardiac onfice No peristaltic waves wer e seen within 
the esophagus The banum emptied almost constantly through a t|3nw 
so that the stomach was weU shown after about ten minutes Doth the itomacn 
and the duodenum appeared normal (Fig IMS) ^ 


portion of the abdomen An Incision was made in the mediastinal 

to the aorta and the lower end of the esophagus was freed The narrowed potnon 



Fig 346 -Postoperative roentgenogram after ingestion of banu*" obtained 
ten days after surgical correcbon by longitudinal incision and arcumfereotial 
closure No*e the wide-open passageway from the esophagus Into the stomach. 

of the esophagus lay definitely above the cardia but was not as loflg as In man}' 
cases exten^ng only approxinately 3 on into the thoracic portion of the 


itoroach This made it possiOle to poll the fundus up ro a point where the 

dxameter of the ^hagus was W 

A longitudinal inosion was ihenmade from a point about I 5 cm below the 
cardia to a point about 3.5 cm above |lw> cardia into the wide portion of the 
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esophagus This incision was made through aQ layers It was then sutured trans 
venely in the usual manner, using interrupted fine sdk as the suture matenal 
Three layers were apphed This made an excellent closure and the lumen was in 
this way widened to a diameter which was equivalent to that of the esophagus 
at a point where it was somewhat larger than the normal diameter 

Followmg this the edges of the diaphragm were approximated to the fundus 
of the stomach where it passed through, care being taken not to produce a 
constriction, and the remainder of the incision m the diaphragm was closed. 
The edges of the pleura were brought together A Foley catheter was led out 
through one of the lower Interspaces Pemcdlin was injected both above and 
below the diaphragm and the chest wall was closed m layers usmg silk techmc 
with pencostal sutures of catgut. The vagus nerves were not very prominent, 
but they were not interrupted The phrenic nerve was crushed with a hemostal 
Postoperabvely the patient did very well At the bme of her discharge from 
the hospital on die twelfth day after operation she was eabng a soft diet with 
no difficulty, her wound was well healed, and aeration of both lungs was normal 
A postoperabve swallow of banum showed good fuitcbon of the esophagoplastv 
(Fig 346) 
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KADICAL TREATSIC^T OF MALIGNANT MELANOUVS Of 
THE LOWER EXTREMITIES 

EnVEST M DAtAXD, M D , F-A C S * 


'Blaci. CANCERS* Or malignant melinomas are among the deadli«l 
of all tumors They ma> arise in preexisting moles or, more conun^) 
occur spontaneously They are distinguished by their black or blue 
black pigment although the amelanotic type with no pigment is jmt 
as serious a tumor They may appear in any part of the body bat 
skin, particularly of the extremities, is a favored site They are the 
commonest type of malignant skin lesions found on the lower exticmi 
ties 

Until it was realized that they were of eclodennal ongm the> bad 
been spoken of as melanotic sarcomas or mclanocarcinomas becaine 
of their resemblance to connective tissue and epithelial tumors 
and radical surgical treatment is requued if paDents suffenag 
this condition are to be cured Radiation is rarely effective, althoogb a 
few cases have been reported where the tumor was retarded in its 
growth 

In a previous report from this hospital and the Massachusetts State 
Cancer Hospitals' studies were made on sixty*one primary cases m 
which operation was done Thirteen of these patients (21 per c*®'/ 
were well after five years However, only three of these bad metastases 
to lymph nodes Taylor and Nathanson* in a later report, and usmg 
many of the same cases, found 25 per cent of five-year cures m 2^ 
cases but there were only seven pabenls who survived if node metastases 
were present This is a higher cure rate than fn some more comm® 
tumors, but it is apparent (hat if the lesion is not treated in its coriy 
stages the prognosis becomes bad However there are a few cures m 
the more advanced cases and radical treatment should be offered where 
possible 

The spread of malignant melanomas may be (1) through the blood 
stream to the hver, lungs and bones, (2) via the deep lymphatics 
with involvement of nodes but with no deposits between and (3) via 
the superficial lymphatics with nodules in tlie skin, fat and fascia 
There is no way to tell by which route a particular lesion will spread 
and It may spread by all three routes The Emphatic drainage from 


Pond«ll« 

Memonal 
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the foot and calf is through the superficial and deep l>'inphahcs to 
the femoral nodes and the ihac nodes The posterolateral Ij-mphatics 
eoune through the pophteal nodes, but rarelj are these nodes in 
\ol>ed either by infection or metastases 
\Miere\er possible a wade remowl should be done of the prunarj 
lesion and a block dissection of the regional Ijanphatics earned out 
Howeier, tins ma> not be enough and in some cises it is necessaia 
to remo\e the skin fat and fascia between the primary lesion and 
the nodes In the cases reported below tlie course of the l>Tnpbatic 
chains was mapped out b> the metastatic nodules and the tissues to 
be remoa cd w ere easiK determined 


Case I — E M, a man og«l 51 >em was referrwl to the Massachusetts 
General Hospital on Janiiarj 30 1932 He slated that he injured his right heel 
on 8 truck nine months before and that the wound did not heal He had been 
treated b\ «iKeT nitrate and ointments without l^neBt Fi\e weeks ago he noted 
a swelhng in the nght groin and decided lo secure other odMce Operation w ii 
advised and he wus referred to the Pondvilte Hospital 

On admission to the Pondvalle Hospital (Case \o 4272) a few da>s later 
exaniinatioii showed a 3 bN 3 cm raised indurated lesion on the inner aspect of 
the nght heel (Fig 347) It was ulcerated and seemed cjuile mvasiie into the 
deep structures A hard mass of l>mph nodes was palpible in the saphenous 
region but no nodes could be felt in the inguinal area A film of the chest was 
negatiNe for metastases 

Operation was earned out by tlie wnter on February 15 1932 A wade excision 
was done of the growth on the heel and the dissection extended down to the 
penosteum of the os calcis The edges were undercut and (he wound partly but 
not completely closed Remoaal of the supe>£aal nodes m the mginrml ngjon 
and aH the contenb of Scarpa s tnangle was done at the same sitting The Jong 
saphenous a-ein was ligated and partiaDy removed Catgut technic was used and 
the wound was drain^ (It is to be noted that the ndi^ groin dissection avith 
remoaaiJ of the deep inguinal and pelvic nodes as now carried out avas not done 
in this case ) The popliteal nodes were not InaoKed and were not removed 

The microscopical report on the loot lesion by Dr Shields Warren was 
“(1) Beneath an ulcerated area covered with necrohe granular matenal there 
are numerous small groups and dusters of atypical spmdle-like cells with round 
aesicular nuclei many of which are hyperchroraatie Groups of these cells are 
found throughout the subcutaneous tissue ma-ading the dermis and conum 
Atypical and typical mitoses are \eiy numerous There is no pigment seen in 
the section Diagnosis Amelanotic sarcoma (2) Sections of lymph nodes reseal 
the complete replacement of the interna) ardntecture by dusters and groups of 
the same spmdle-hke cells and many mitoses can be seen Piognom Amelanotic 
sarcoma” 


Two months after the patients disdiaige he svas readmitted There were no 
recurrences in the operab\-e scats, and both wounds were healed However he 
now had a row of bb^ nodules ertendmg ^m the heel to the saphenous wi^und 

but bulged the shn outward and appeared Lke a chain of lymph nodes The 
chest Elm was again negabs-e for metastases * 

On June e. 19^ . second openbon wo perfomoj ^ stnp „t jh„ 5, „ 
long was remo\-ed from the heel to the groin, s-arymg ftom 8 to 1" rm „ a.i! 

TO* th, .Wn dl t., (odn ronoved. l” (t 
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“Blaoi. CANcnns" or m'llignanl meknonm are among the deadhesl 
of all (umors Tlicy may arise in preexisting moles or, more conanonl) 
occur spontaneously They arc disiioguisbeil by their black or blue 
black pigment although the amelanotic type with no pigment is just 
as senous a tumor They may appear in any part of the body but the 
skin, particularly of the extreimbes, is a favored site They are tie 
commonest type of malignant skin lesions found on the losver extremi 
ties 

Until it was realized that they were of ectodermal origin they bad 
been spoken of as melanotic sarcomas or melanocarcinonias because 
of their resemblance to connective tissue and epithebal tumors Earl} 
and radical surgical treatment is requued if patients suffenng from 
this condition are to be cured Radiation is rarely effective, although i 
few coses have been reported where the tumor was retarded m lU 
growth 


In a previous report from this hospital and the Massachusetts Slate 
Cjn^r Hospitals' studies were made on suty-ono primary cases a 
which operation was done Thirteen of these paUents (21 per cent) 
were well after five years However, only three of these had metastases 
to lymph nodes Taylor and Nalhanson* in a later report, and using 
many of the same cases, found 25 per cent of five year cures ifl 263 
cases but there were only seven pabenls who survived if node metastases 
were pr«ent This is a higher cure rate than in some more common 
tumors, but it is apparent that if the lesion is not treated in its early 
stages the prognosis becomes bad However there are a few cures m 
the more advanced cases and radical treatment should be offered where 
possible 

The spread of malignant melanomas may be fl) through the blood 
stream to the liver lungs ^d bones (2) via the deep lymphabcs 
with mvolvement of nodes but with no deposits between and (3) via 
the superficial l>™phati« vwth nodules in the skin fat and fascia 


/ i 

From the Tumor dime of the Massachusetts General v^^AviOe 

DepMPM of P,.bl o j Mm.n.1 
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melanomas nurty x-ray treatments were given to the recunent nodule m Pitts- 
field but it continued to grow She was pregnant at this tune and was dehvcred 
in December 

On examinabon, a scar of a radiated lesion was noted beti^een the first and 
second toes with no recurrence of the tumor There was a recurrent, firm, pig- 



mented lesion over the lower portion of the left tibia measunng 4 by 4 cm and 
above this was a healed scar A firm node was palpable la the saphenous remon. 
Between the larger mass and the saphenous node several subcutaneous nodules 
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grafbng ■* ■* 

largely re 
Two 

cut free 1 
areas IT 

have a recurrent nodule 5 Inches above the knee along the edge of the old »ba 
This was removed and found to be malignant 



Fg 347 Tg W8 

F g 347 (Case I) -—'laLgrunt metanoma of heel before operation. (Reproduced 
by permission of the New CnglaDil Journal of Medicine ) 

F g 348 (Case I) Four years after removal of sbn and fascia and apphcapoo 
of ih ck spLt grafts Note absence of swelling 


He returned to work in a shoe fa lory mmed ately after operation He never 
has had any sweHing of h s leg although he stands on h s feel all the time he is 
working (F g 348) He has not been seen in the cbnc for several years How 
ever his local phys aan v s ted h m n June 1948 and reported that there bad 
been no recurrence 


CoJTiTnent —The course of the lymphabcs draining the mans heel 
were as carefully marked out as jf they had been drawn in mk The 
surgical treatment was obvious 


Case II E B a henueWe of 22 ^ fim j^en at the Cancer Section of 
ihe Westfield Sanatonum in February 1M3 She stated that five years previously 
i p emented les on appeared Iwtween first and second foes of her left foot 
tt was treated by * ray in Arkansw and there has never been any recurrence 
Early m a «etastasu appeared oww j^nght lower bbla and this and a 
nodule were removed m August iat2 These were reported as mabgnant 
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It to be a malignant melanoma Recuneoce appeared in two weeks and she was 
referred for more radical treatment 

Because of difficulties m obtaining a bed at the Massachusetts General 
Hospital she went to the Palmer Memonal Hospital for operation (Case 42 1303) 
a few days later On admission it w-as noted that she was a frail ihm woman 
weighing 85 pounds On the outer aspect of the right leg just above the ankle 
IS a recently healed incision adjacent to wh li arc two small black elevated 
nodules the largest 5 cm in diameter There are several small nodes in the 
saphenous and inguinal regions but they seem to be of no significance Liver 
edge not felt There are no enlarged nodes to be felt in the popLteal region ’ 
Films of the chest were negative for metastases 

On August 31 a wide escision of the involved area was carried out by Dr 
Clifford Franceen All tissues were removed down to the muscles and to the 
penosteum of the fibula The pathological report by Dr Shields Warren was 
“malignant melanoma with invasion of the lymphatics " Four da>f later the 
defect ivas covered by a skin graft 

On January 22 1943 the patient was readmitted with a 2 cm node over 
lying the inguinal ligament There had been no recurrence in the scar Radical 
grom dissection was performed by Dr Franceen All of the nodes m the femoral 
and mguinal regions and all the nodes along the iLjc lessels were dissected out 
Two positive nodes were found »n the superficial tissues ind one put of seven 
in the iliu region was involved 

In May 1943 a new nodule was excised from high up on the right thigh 
and this was pos tive Other nodules appeared in November 

The patient was re-dmilted m January 1944 for consultation by various 
members i f the s aff At this time the entire leg from the ankle to 1 mch below 
tile groin scar is peppered with elevated melanotic spots half the sue of black 


chance One surgeon advised radiabon and the radiobgtst strongly advised radical 
excision Others considered her hopeless and advised against any treatment 
Because of the expenences with Cases I and II it was felt that wide excision 
and grafting should be attempted although there was little chance of cure 
The senes of operations earned out by the writer can be summarized as 
foUoivs February 2 1944 Excision of sfnp of skin fat nodes and fascia 12 by 
6 inches in size from Foupart s hgament to the knee over the outer half of the 
thigh with closure by a dermatome graft One nodule was found m the sartonus 
muscle 

February 17 1944 Excision of slop of skin fat nodes and fascia 12 by 5 
~ ime 

s in 
ide 


paueuLs fctierai couumon was never good but was improved bv 
fransfusions She was discharged on May 2 1944 The pathological exami^bons 
specimens removed 


by Dr Warren revealed malignant melanoma u 


Comment -It is now three years since her last operation She re 
^med to her position as secretary and has worked ever sinr^ 
has never had any swelling of her leg There has been no recurrence 
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op to 1 cm were noted. These were tbou^t to be eJtensions of the lesioo is 
the lymphslic chain. 3 j ^ 

At ^VeJtfield wide removal of the ildn with inguinal dissection was anvis^ 
This was not accepted by the papent. Three weeks lalef she was seen at 
dime and she was advised to have an amputation and a node dissecbo^ Soe 
then consulted the writer again was referred to the Massachusetts General Hes- 
pilal (Case No 393073) and was admitted there March 4 1943 

On 'larch 6 1943 operation was done A Strip of skm fat and fasaa 
iinrg 3 to 4 inches In width was removed from the internal malleolus to the 
knee erposiBg the muscles The mass overlying the pbla was removed oo« 
to tl c periosteum Tl e muscles were covered uith dermatome grafts 
the tumor appeared to be a rnal gnant melanoma with secondary nodules m tM 
subcutaneous tissue The pathologist gave the same report but did not note toe 
secondary nodules . 

On March 24 a radical groin dissection was done The saphenous and loguiiisj 
nodes wen. removed Pouparts Igament was divided and the Inguinal OO" 
laid open The lymph nodes along the iliae vessels were carefully removed^ 
segment of skin and fascia from Poupart s Lgamenl to the knee was eicueo> 
making the removal of skin from the malleolus to the groin complete The upper 
portion of the defect was closed by undermining the skin the lower by appl)^? 
a dermatome graft (Fig 349) The deep nodes were reported as negabv-e but 
three out of fi e superficial nodes cnniained malignant melanoma cells She was 
discharged on Apnl 11 1943 

SI e was readm tted on July 30 1913 with a recurrent nodule over the 
tibia at the site of the first secondary nodule A portion removed for micrcrtc^c 
eumiiatioi showed it to be posiove Tie remainder was destroyed bv elec* 
trocoaguialion and the undeiljing bone was atvo coagubted Later the bone wu 
removed as a sei^uestrum 

On November 5 1943 she relumed for removal of another nodule over to* 
inner aspect of the knee deep to the graft and apparently a nodule m the 
lynpl atics left at the first operation This was excised and wws found to be 
posiOve 


Comrncnir — This patient is one of a very few svho has had success 
fill Irealmenl of a primary malignant melanoma by radiation How 
ev 


du 

eff 

during the second pregnancy there is no reason to think that lbe> 
were influenced by the pregnancy 


Case lH-'f ^ a « ye« oM single frjnafe secreUry was etammed m the 
Tumor Cluuc of the Massachwetts Ceuera) Hospital on August 25 1942. She 
ctatiKl that she had had a mole on b^nght leg for several years and that for 
f^„ months It had been geltmg larger One i^ys.mn had treated it by monopolar 
£fcS*»r.‘J when it recurred another had excised it TTie patholo^t r?^ed 
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These pabents are free from disease 13^4, 3y_ and 3 years later, 
respecbvely In each case several operative removals were required 
before the lesions were completely eradicated 
There has been no permanent disability from tlie operabve treat- 
ment 

It IS too early to claim cures for the last two cases 
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call tins patient cured, but her treatment has been very sabsfactory 
palliahon and cure is a possibility 


SUM^IARY 

Three cases are reported of malignant melanomas of the lower 
extremity spreading along the rabcutaneous lymphatics and involving 


'siio, tat iKl 


the primary 
j mtervening 



nORNfOSAL ALTERATION OF CA 

cancer can be induced in male mice by th 
hormone in a strain in which there is a I 
mammary cancer in the female Andro 
significantly reduce the percentage of 
female mice of a highly suscephble str 
ho« ever, of either androgens or estro 
lished breast cancer in the experini 
alter the course of breast cancer in f 
tration of sct hormones were eqiuv^ 
changes were observed Following the reports v. 
effects on cancer of the prostate gland after orchiectomy *- 
therapy, interest in the problem of hormonal alteration of canti.., 
especially those onginalmg in sex organs, was intensified both here 
ind abroad As a result, a number of important observations have been 
made It is not the purpose of this communication to attempt a com 
prehensive review of the data and it is premature to arris e at definite 
conclusions Nevertheless, attention will be called to the possibilities 
and limitations of sex hormonal administration or deprivation in can 
cer of the breast 

It was natural, in view of the possibility of induction of cancer of 
the breast wth estrogens, that androgens should be tried m the treat 
ment of the disease Early reports were apparently contradictory,® 
but It was clear that significant alterations m the disease might occur 
after such therapy In premenopausal women results were obtained 
that were ahm to those seen after castration This was not unexpected 
since biologically active androgens are capable of inhibihng the 
gonadotropic activity of the pituitary gland As a consequence there 
was the possibility of a suppression of ovarian achvity, i e , medical 
castration Of interest, however, is that effects were obtained in 
elderly women as well,’ suggesting that androgens may also exert 
their influence in other ways Androgens are concerned with protein 
anabolism and osteogenesis These activities may help to explam the 
chan"p« seen m plderlv wmnpn nirirrul^rlt TV,® ♦ ^v. rr , 
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vidual may improve considerably In a significant number of patients 
there — ■ _ » r . _ 


be po 
accele 
of the 
These 

women or an ages, are very cmucult to explain 
The administration of estrogens, on the other hand, to pabents wth 
advanced cancer the breast may also produce stntang alterabons 
of the disease The follomng changes may be seen m pabents who 



HOHMONAL ALTERATION OE ADVA^CED CV^CER 
OF THE CnEAST 
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ODSER^A'^o^s in human beings together svilh animal expenmenb 
strongly suggest Uiat the sex hormones are factors m the gen«i5 
regulation of breast cancer Tlic pertinent data are rewewed els^ 
uhere* - * Studies indicating that bencOcial effects may accrue su 
sequent to castrahon m patients with advanced cancer of ibehreasi 
have been of particular interest Favorable responses, sometimes ora 
matte, are manifested by a relief of pain, improvement in the pb>sica 
status, increase in liemopoiesis, apparent regression of osseous oieto 
tases and occasionally pulmonary metastases An influence on the 
primary tumor or lymph node metastases K seldom noted foUw^g 
castration, but observations have been complicated by treatment oj 
the soft bssue disease with x ray or surgical procedures Beneficial 
effects following castration are confined almost exclusively to pte 
menopausal patients \'anou$ studies up to the present indicate that 
from 15 to SO per cent of premenopausal women with advanced xe 
current or metastatic breast cancer, may derive benefit from castra 
tion * ® The proccduie does not appear to be significantly adv’antage 
ous when emplo>ed as j prophylactic measure as on adjunct to lathcal 
mastectomy m uomcn whose disease is confined to the breast ana 
regional lymph nodes ♦ Thus it is the consensus of most observers at 
present, that castration should be reserved for premenopausal pahwts 
with advanced, recurrent or distant metastatic breast cancer The 
question of the efficacy of surgical versus radiation castration will 
be discussed here 

Additional information concerning the role of the sex hormones m 
Cancer of tlie breast has been obtained from experimental studies m 
animals * " ® For instance it has been demonstrated that ovanectom) 
results in a marked reduction in the incidence of spontaneous num 
tnary cancer and delays the appearance of those tumors that arise 
in mice having a higli susceptibility to the disease Moreover, breast 
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cancer can be induced in male nuce by th 
hormone in a strain in which there is a J 
mammary cancer in the female Andro 
significantly reduce the percentage of 
female mice of a highly susceptible str 
ho\% ever of either androgens or estro 
Iished breast cancer in the experim 
alter the course of breast cancer in » 
tration of sex hormones were equivo 
changes were obsened Following the reports w 
effects on cancer of the prostate ^and after orchiectomy 
therapy interest in the problem of hormonal alteration of cancv 
especially those originating m sex organs was intensified both here 
ind abroad As a result a number of important observations have been 
made It is not the purpose of this communication to attempt a com 
prehensive review of the data and it is premature to arrive at definite 
conclusions Nevertheless attenbon will be called to the possibilities 
and limitations of sex hormonal administration or deprivation in can 
cer of the breast 

It was natural in view of the possibility of induchon of cancer of 
the breast with estrogens that androgens should be tried in the treat 
ment of the disease Early reports were apparently contradictory® 
but it was clear that significant alterabons in the disease might occur 
after such therapy In premenopausal women results were obtained 
that were akin to those seen after castration This was not unexpected 
since biologically active androgens are capable of inhibiting the 
gonadotropic activity of the pituitary gland As a consequence there 
was the possibility of a suppression of ovarian activity i e medical 
castration Of interest however is that effects were obtained in 
elderly women as well ’’ suggcsbng that androgens may also exert 
their influence m other ways Androgens are concerned with protein 
anabolism and osteogenesis These activibes may help to explam the 
changes seen in elderly women particularly The most obvious effects 
aie on the osseous metastases and the general condition of the patient 
Pam may be dramahcally relieved and the physical status of the indi 
vidual may improve considerably In a significant number of pabents 
there is apparent recalcification in areas of osseous metastases It must 
be pointed out however that in some instances there is an apparent 
acceterabon. o£ the osseous disease after aivdcogeo therapy R^essions 
of the soft bssue disease do occur, but thev are relatively infrequent ® 
These variable and sometimes paradoxical effects which occur in 
women of all ages are very difficult to eiqilam 
The administration of estrogens on the other hand to patients with 
advanced cancer of the breast may also produce striking alterabons 
of the disease « « The following changes may be seen in patients who 
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HORMONAL ALTPHATION OF Cl 

cancer can be induced in male mice by 
hormone in a strain in which there is a J 
mammary cancer m the female Andro 
significantly reduce the percentage of 
female mice of a highly susceptible 
however of either androgens or estro 
lished breast cancer in the expenm 
alter the course of breast cancer in t 
tration of sex hormones were equiv^. 
changes were obsersed Following the reports v 
effects on cancer of the prostate gland after orchiectomy ^ 
therapy interest in the problem of hormonal alteration of cancv 
especially those originating m set organs was intensified both here 
wd abroad As a result a number of important observations have been 
made It is not tlie purpose of this communication to attempt a com 
prehensive review of the data and it is premature to arrive at definite 
conclusions Nevertheless attention will be called to the possibilibes 
and limitations of set hormonal administration or deprivation in can 
cer of the breast 

It was natural in view of the possibility of induction of cancer o! 
the breast with estrogens that androgens ^ould be tried m the treat 
ment of the disease Early reports were apparently contradictory® 
but It was clear that significant alteratioos m the disease might occur 
after such therapy In premenopausal women results were obtained 
that were akin to those seen after castration This was not unexpected 
since biologically active androgens are capable of inhibihng the 
gonadotropic activity of the pituitary gland As a consequence there 
was the possibility of a suppression of ovarian activity i e medical 
castration Of interest however is that effects were obtained in 
elderly women as well ’ suggesting that androgens may also exert 
their influence in other ways Androgens ate concerned wnth protein 
anabolism and osteogenesis These activities may help to explam the 
changes seen m elderly women particularly The most obvious effects 
aie on the osseous metastases and the general condihon of the patient 
Pam may be dramatically relieved and the physical status of die indi 
vidual may improve considerably In a significant number of pabents 
there is apparent recalcification in areas of osseous metastases It must 
be pointed out however that in some instances there is an apparent 
accelerahon of the osseous disease after androgen therapy Regressions 
of the soft tissue disease do occur but thev are relabvely infrequent ® 
These variable and somebmes paradoxical effects which occur m 
women of all ages are very difficult to explain 
The adminisbation of estrogens on the other hand to pabents with 
advanced cancer of the breast may also produce sbiking alterabons 
of the disease * The followng changes may be seen in pabents who 
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Jt from such U)erap} ulcerations of the pnmaiy tumor 
^ in some instances become epitbehalized 

>2) masses may significantly regress (Fig. 353), recunenf 



ni^y disapMar or become smaller edema and redness 
become smaller and regression of pulmonary metastases (Fig 354) 



may be observed Improvement in the neneral ^ j. „ r.( 

the patient increase in appetite and weight and wndition o 

a J,.y may occur In con,c« 

estrogens on osseous mefaslases are relat.vely uncommon iZSve 
meut from estrogen therapy m general „ eoniined to paheSs o™ 
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60 years of age and is more ob'jous in older women In a number of 
patients under this age porbcuhrly premenopausal women there is 
a suggesbon that estrogens ir*ay accelerate the disease in others 
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Caocer of the breast in the male Is Rlatively rare and frequently the 
IS first seen when the disease is considerably adsanced Ilormonal alterabon d 
males with advanced breast cancer has been dramatic Orchiectomy^ W 
to changes that are as striking as those seen following the same procedure ta 
advanced cancer of the prostate Prunaiy lesions and lymph node 
luficantly regress (Fig 326), pulmonary metastnscs disappear as judged by * ray 
examination and there may be calcification In the areas of osseous metastases 
Relief from pain ensues rapidly, and the condition of the patient 
markedly Estrogens have been used also, but the observations are confined to 
only a few cases Tlicre is a suggrsUOn that the hormone may favorably influence 
the tumor, but the changes appear to be less obvious than those seen after 
castration. When used subsequent to castration, they may have hllle or no eSect 
but the number of patients is too small to make a definite statement refarmng 
this In contrast to the effect of castration on cancer of the female bre»-sf the 
best results are obtained in men 60 yean or older 

COMMENT 

These observations indicate that the administration or depnvation 
of the sex hormones may alter profoundly the course and character 
of advanced cancer of the breast in certain patients The mode of 
action IS subtle, espeaally since there is considerable sanability 
effects in different patients even with the same form of therapy The 
age of the patient may be a factor It will be recalled that castrabon 
IS effective pnman!> in premenopausal women, whereas estrogens 
are of the greatest benefit in elderly women This suggests that the 
response of an individual with advanced breast cancer to estrogens 
or castration ma> be related to the state of activity m the osary The 
effects of the androgens, on (he other hand, are not necessarily related 
to age, although there is a suggestion that young patients are more 
responsive to such therapy Of interest also, are the various changes 
produced by the different methods of therapy Castration and aodro 


Status of the host 

The natural course of untreated cancer must be taken into consider 
ation when evaluating the efficacy of any therapeutic method At 
the present tame, it is not possible to evaluate the role of these vanous 
methods m the prolongation of hfe of pabents with breast cancer 
These observabons do not indicate that the adminisbabon or depnva- 
bon of hormones are m any sense a "cure" for the disease Unfortu 
nately, the pabents who have an initial favorable response, eventually 
have a recrudescence of toe disease process within months to a few 
years Further hormonal therapy following reacbvabon usually offers 
little In our opinion however, use of hormones or castrabon may be 
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evceedingly effective as palhalive methods, particularly wheo other 
therapy is not feasible In man) instances, the palliative effects are not 
maintained as long as those achieved by orthodox methods 

CO^CLUSIO■VS 

Evidence has been presented that the administration or deprivation 
of the sex hormones may influence the course and character of ad- 
vanced cancer of the breast These influences may be either favorable 
or detnmental The methods employed are not in any sense a “cure" 
of the disease 

Beneficial responses have been obtained following estrogen therapy 
on the soft tissue manifestations of breast cancer, pnmanly in elderly 
women Androgens on the other hand, may favorably influence 
osseous metastases m women of any age Castration may affect osseous 
metastases in premenopausal women and most manifestations of the 
disease in older men These responses are only temporary as reactiva 
tion IS the rule 

The administration of sex hormones or castrabon in carefully se 
lected patients may be of value as palliative measures when other 
methods are not feasible, or as an adjunct to the orthodox procedures 

These studies indicate that breast cancer may be dependent upon 
the endocrine status of the host Thus, it appears that Ae validity of 
the classic concept of autonomy of cancer cells must be quesboned 
The fact that alterations occur in breast cancer following sex hormonal 
admimstntion or deprivation should lead to intensive investigation 
regarding the mechanism involved If this is kept foremost m mind, 
rather than the possibility that hormones may be i means of cancer 
therapy, progress can be expected 
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CARCINOMA OF THE BREAST 


Grantley W Tayujb, M D , FACS® and 
I liaiARD H Wallace M D , F A C S t 

Follow tjp studies on patients 'vith carcinoma of the breast have 
been cnrned out for over fifty years at the Massachusetts General 
Hospital During this tim* there has been a progressive unpiovement 
in the results of treatment as shoivn in Table 1 


TABLE 1 

Carcinoma or the Breast 
^^A ssAalosE^rs Cenerai. Hospftai, 

REstn.Ts OF IUdical Surcery 

Period Percentage Cures 


1894-1904 

19 

1911 1914 

27 

1918-1920 

SO 

1921 1923 

35 

1924-1920 

41 

1927 1929 

43 

1930-1932 

45 

1933-1935 

51 


In the first series the cases were reported on a three year basis 
Subsequent senes have been followed fiom five to eight years, and 
untraced cases, or those living with recurrence, have been classed as 
failures Patients wlio have died in less than five years of intercurrenl 
disease without evidence of recurrence are considered as mconclu 
sive In the earlier senes only those cases on the public wards were 
studied hut the recent senes includes cases on the private wards a‘ 
well While a large number of surgeons have participated, and in 
recent years an increasing number of cases have been operated upon 
by the resident sta0 the onjonty of the cases were operated upor 
by members of the Tumor Ghnic stiff of the hospital 
OpcraliUity.— During the years 1933 1934 and 1935, there were 
382 cases of carcinoma of the breast admitted to the hospital, ol 
which 32S were primary cases while 54 had received teeatmcTit else 
where and were admitted for treatment of recurrences Ninety two ol 
the primary cases were considered inoperable when first seen, whih 
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236 were considered suitable for operation (72 per cent) Fcurteen 
of these eases died of infcrcurrent disease mthm fi\e jean, and are 
omitted as inconclusive Two patients were untraced and are con 
sidered as failures The percentage of operability has fluctuated in 
differcnl senes sometimes rising lo 60 per cent and sometimes falling 
to 63 per cent or lower This is due on the one hand to namnred 
cnteria of operability, and on the other hand to improsed selection oi 
cases referred by local physicians Co the hospital Carcinoma of the 
breast is opa-able while Ac disease js conflned lo Ae breast and 
axilla The presence of fixation, massive involvement, satf elite sbn 
nodules or extensive ulceration contrainAcates operation The presence 
of matted or fixed axillary nodes also contraindicates operation. 
Metastatic involvement of the supraclavicular nodes or skeletal or 
pulmonary metastases arc other evidences of inoperability The mode 
of grovv’A called inflammatory ' * ’ — ' 

tion, also contramAcates oper.. 
massive lymphatic blockade of 

Any degree of skin Involvement large size of Ac pnmary tumor and 
the presence of multiple axillary nodes all augur a poor prognosis 
alAough Acy do not definitely rule out operation 
Individual surgeons vary in Aeir accqjitanee of these relative contra 
indications to operation and may occasionally offer radical surgeiy 
even when it is recognized Aat Ae prospect for cure is remote Review 
of Ae records of the initial findings suggested Aat Aere were twenty 
cases m which Ae Asease was too far advanced to benefit from Ae 
operation which was performed All twenty cases Aed of recurrencr 
seventeen of Aem vvithm a year of operation 

Diagnosis —While the diagnosis of breast carcinoma is fairly cer 
tain in advanced cases an increasing number of patients present 
themselves at a stage when the tumor offers no distinguishing char 
actenstics Immediate exploration of the tumor, wiA frozen section 
if necessary, was earned out in 116 cases in the present senes Axillary 
lymph node metastases were present m about half of the patients sub 
mitted to exploratory incision of Ae ^owlh and it is probable that a 
greater number of explorations were performed than were actually 
required by Ae clinical findings However clmical appraisal of axillary 
nodes is notonously fallible especially m failure to recognize Ae 
presence of nodes which are actually already involved The error m 
clinical estimate of Ae axillary node involvement in Ae present senes 
was 19 per cent \Mu3e immediate exploration of Ae tumor is ordinanly 
considered to be innocuous provided proper precaubons are taken, it 
was found Aat recurrence in Ae operative field took place m 25 
ner cent of Aese cases ^ compared wA 7.5 per cent of Ae cases not 
exploreA This increased madence of operative field recurrence may 
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be due to the relatively advanced stage of some of the explored 
cases, rather than to contamination of the field by exploratory incision 
Treaiment.— Radical operation, \vidi removal of both pectoral mus- 
cles and the axillary contents, accordmg to the Halsted techmc or the 
Greenough modificafaon of Rodman’s techmc, has been employed 
throughout We have not used preoperative radiation therapy Post- 
operative x-ray therapy was used only when the surgeon felt he had 
left definite carcinoma behind or when the findings indicated a very 
poor prognosis Radiation has been used extensively in the treatment 
of recurrences and in the treatment of the inoperable cases Radiabon 
castration was employed as an adjunct to the treatment of recurrent 
or inoperable carcinoma in young women 
Factors Affecting Prognosis.— Age —Several factors seem to bear 
a definite relation to the prognosis, of which the most important are 
the age of the patient, the preoperative duration, the size of the pri- 
mary carcinoma, the presence of axilhry metastases and the grade of 
malignancy of ihe tumor Many of these are mterrelated and it is 
difficult to evaluate the significance to attach to each one separately 
Thus, the younger age groups are more likely to have tumors of higher 
grades of malignancy and are more likely to have axillary node 
metastases already established at the time of operation It is probable 
that these tivo facts account for the poorer prognosis m the younger 
age groups When the patients are divided into three age groups, 
cures were accomplished in 40 per cent of patients 20 to 40 years, in 
50 per cent of patients 40 to 60 years, and in 65 per cent of patients 
over 60 years 

Duration —While historical data are unreliable, approximately 40 
per cent of patients reported within two months of their first symp 
tom, while 35 per cent delayed longer tlian six months Cures were 
effected in 69 per cent of patients reporting within two months, 53 
per cent of patients treated wthin su months and in 46 per cent of 
those who delayed more than six months 

Size —The size of the tumor correlates with the duration, the pres- 
ence of axillary metastases and the grade of malignancy Cures were 
effected in 89 per cent of the cases mdi primhry carcinomas less than 
2 cm in greatest diameter, m 59 per cent of those 2 to 3 cm , m 41 
per cent of those 3 to 4 cm , and in 18 per cent of those over 4 cm 
in size 

Axillary Metaslascs —A factor of utmost importance m prognosis is 
the presence or absence of axrffary metastases IVfiife the total cures 
were 51 per cent, cures in pahents wthout axillary metastases were 
75 per cent, while in tliose wlh axillary metastases they were 33 
per cent The extent of axillary involvement is also of great significance 
Thus large or multiple or matted nodes or involvement of axillary skin 
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are commonly considered contraindications to operation On the other 
hand, when only one or fwo nodes are involved in metastasis 
prognosis is nearly as favorable as in cases free from metastasis 
pathological data arc incomplete In many cases, in 15 instances ^re 
was a definite statement of imolvement of only one or two nodes 
Twelve (SO per cent} of these cases were cured If it is assumed tlul 
the remaining cases with axillary involv ement presented multiple node 
metastases the cures in this group drop to 26 per cent 
Grade of Malignanaj —It has long been recognized that the grade 
of malignancy, as showm by the histological character of the tissue 
is of great significance in the prognosis Tliere is a correlation betw'ew 
the grade of malignancy and the age of the pabent, the size of the 
gros^ and the presence of axiUar\ metastases Unfortunately, there 
are relatively few mammary carcinomas of the lowest grade of jnaiig 
nancy and these occur chiefly m the older age groups In the present 
senes, cures were effected in 100 per cent of cases of low ^de 
malignancyi in 59 per cent of cases of medium grade, and in 3/ per 
cent of cases of high grade of malignancy 
Operative Field Rectirreficc —The incidence of recurrence th® 
operabve field or axilla m this series was 11 per cent This incjdcnM 
was greater in patients with high grade (18 per cent) or large (25 
per cent) lesions, in those with axillary metastases (15 per cent) and 
in cases subjected to erploratoiy inasion (15 per cent) It may w 
inferred that operative field recurrence may be a reflection on the 
technic of operabon but also it may be attributable to characterisHw 
inherent lO the carcinoma itself These recurrences rarely constitute 
the sole evidence of recurrence, more often they are part of a late 

there were five postop 
ulmonary compheabons 

3St deat^ and may he 

mmimized by appropriate preoperative measures 
SUftDIAHV 

Results in the treatment of caranoma of the breast at the Massa 
chusetts General Hospital have sbosvn a consistent improvement 
In the present senes, over half of the patents subjected to opera 
bon are living svithout eviaence of recurrence from five to eight years 
after operation 

Factors of most significance in the postoperabve prognosis are the 
age of the patient, the preoperahve durahon the size of the primary 
carcinoma, the presence of anllaiy metastases and the grade of 
malignancy v « 

The same factors appear to be ugnificant in relabon to the incidence 
of recurrence m the operabve field 
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X ray therapy was employed in inoperable and recurrent cases, but 
only rarely prophylactically following operation It cannot be demon- 
strated to hive any effect on the prognosis as employed m this group 
of cases 
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or late resulted following tlie injection even in those few instances 
in which extravasation into tlie soft bssues occurred A 2 cc Luerlock 
syringe and an attached No 24 hypodermic needle with rounded 
point are used No advantage is found m using a special needle with 
a bulbous bp One to one-and a half cubic cenbmeters of warm iodized 
oil fills most of the parotid ducts well slightly less is required for 
submaxillary visualization Catheterizabon of the submaxillary is 
sometimes faciliated by slitting the end of the ampulla with a sharp 
instrument Films of the parotid gland and duct are secured jn three 


Fig 330 —Normal sialogram A Anteroposterior projection of the parotid 
gland and duct B Lateral projection of same C Frontosubmental projection of 
same D, Lateral projection of submanllaty ^and and duct E Frontosubmental 
projection of same 


posibons— the sbajght lateral, the anteroposterior and a frontosub 
mental projecbon of the submaxillary in h\o— a lateral and a fronto 
submental Tbe lateral view is always taken last in order to avoid loss 
of the opaque oil A small gauze pledget is pressed on the duct orifice 
after the cannuli is removed until the moment of exposure For the 
demonstration of displacement and deformabon of the parobd gland 
and duct system the anteropostenor projection is found to be the most 
useful (Fig. S56) 
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RESULTS OF EXAMINATION 

Tumora ^itlnn the Gland —The characteristic roentgen finding of 
a mixed tumor of the parotid js displacement or deformity of the durt 
s>’stem so that the radicles appear to be spread kinked or 
upon by the tumor but there is nothing to suggest destnicbon bv 
infiltration Stensen s duct and the smaller radicles may also shw 
lateral displacement (Fig 357 ABC) These findings are obs^ed, 
however only when the tumor mass is of considerable size and cen 


; 357 —A B C Antrrcipastmor proiecb<m ihowi/ia duDlacemenl of 

j — I V 

fObd 


trally located. In a few instances m which alveolar filling occurs the 
posibon of a small mixed tumor is shown by an area of dimmiihed 
density m the “leaf tree” partem (Fjg 3S7 D £) 

In eighteen patients with proven mixed tumor of the parotid, a 
defect by sialography was demonstrated in eight was questionable 
in four aud m six no abnormahty was found Four patients with 
adenolymphoma (Warthins tumor) shmved no recognizable sialo- 
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graphic abnormality Of hvo patients m whom carcinoma of the sah 
s’ary glands \ras found the sinlograms of only one showed a recog 
nizable defect, and this defect was not notably different from what 
was shown by encapsulated tumors (Fig 357, F) Other investi 
gators,' ® ® however, have described diaracterislic findings in the 
presence of an infiltrating lesion such as carcinoma— destrucbon of the 
duct s>’stem and evidence of infiltration of the smaller structures of 
the gland rather than displacement by an expanding encapsulated 
tumor 

Tumors Extrinsic to the Gland —Twenty tumor groivths outside 
the salivary glands were observed (four hpomas, two sarcomas, two 



Fig 358— A Slaloangiectasis showing many small rounded collections of 
opaque matenal in dilated acuu and normal duct B C, Sialoangiectasis showing 
larger round cavities within the gbnd and irregulanty and widening of the duct 
D E F, Sialoangiectasis showing pnnapally involvement of the intraglandular 
duct system G II Parotid abscess 

lymphomas, two hemangiomas, and ten metastatic tumors) Posibve 
findings in the sialograms that is displacement of the gland and its 
duct system as a whole were seen in eight cases, were quesbonable 
m one, and were absent in eleven 

Mikuhcz's Disease -Three cases of Mikulicz’s disease were ex 
amined and m no case was any recognizable abnormahty demon- 
strated. 

Sarcoic!.-Tliree patients with sarcoid, m whom there was swelhnc 
of the p^obd «ere e^ammed and ui none na, any abnnmial.t; 
found This has also been the experience of others * ^ ^ 
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Obsiructi^o an<! Indainmatory Conditions —In twenty nine pa 
tients with persistent sasellmgs due to inflammatory processes wimin 
the salivary glands or theif durts, or to obstnichon by stone or stnc 
ture, the sialogram showed evidence of abnormality m all hut one 
instance In chronic parotitis the findings are somewhat renumscent 
of what IS seen m bronchiectasis of the lung In one vanetj, the acuu 
seem to have coalesced, and many small, sharply defined caMbes arc 
seen distnbuled throughout the substance of the gland- This has been 
called by Swinburne’ sio/oongiccfosis (Fig 358, A) Patients witn 
this condition have recurrent bouts of swelling with some chrome 
enlargement, and may or may not have purulent discharge from thP 
duct In the presence of chrome infection, the small cavities 
coalesce, and the duct system appears widened and irregular (Fig- 
358 B. C, D, E. F) Tlie charaefensbe roentgen findings are man) 
globular collections of oil ranging from less than 1 mm to 3 or 4 miiv 



ABC D 

Fi^ 839 —A, B Obstnjetmg stoiM* shown by isjeeled jubmaxillarj' duct W 
lie 10 the hiluxn of the gUnd. C D Multiple strictures of paroUd duct showinj 
widening and "sausage" appearance 

in diameter, distributed over the substance of the parobd gland- 1° 
some presumably early cases or m those in which the infection is 
minimal, the ducts (hemsehes are smooth, not displaced, and of nor 
tnal width More chrome cases show ragged and widened ducts 
Multiple abscesses within the duct can be Med through the duct m 
most instances and appear on the roentgenogram as large, irregular 
cavibes (Fig 358 G,IJ) In swellings due to presence of obstruct 
mg stones, the calculus can be shown in the duct (Fig 3-59, A, B) 
Multiple strictures of Stensens duct give the characteristic “sausage 
appearance (Fig 359, C, Z7) 

Extrinsic Masses m ihe^^ec^— In dealing with other masses in the 

an 

<^1 

iujuum-'w- uJrtii ujc 

proper 
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SU3DtABY 

1 Encapsulaled e\panding tiunors \vttlim the salivary glands, if 
large or favorably placed, may be demonstrated by sialography 
Small or peripheral tumors may not be recognized 

2 The recognition of malignant and infiltrating tumors as such has 
been disappointing at this hospital although other invesbgators report 
characteristic findings 

3 Extrmsic tumor masses may be shown by a displaced but otlier* 
wise normal gland or duct 

4 Swellings of the sahvarj glands due to Mihubcz’s disease or 
sarcoid have shown normal sialographic findings 

5 Swellings due to mfiammatory processes \yithin the gland or 
duct, or due to obstruction by slncture or stone in the duct, almost 
constantly show chanctenslic findings 

CONCLUSIONS 

The diagnosis of persistent swellings about the salivary glands may 
be enhanced by sialography The procedure was found to be of the 
greatest value d the swelling provM to be of an inflammatory nature 
or due to chronic obstruction of a duct by stenosis or stone Ne\\ 
growths within the gland, if laige or favorably placed, may be dem 
onstrated but their nature may not be revealed 
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PORTAL HYPERTENSION 


Tlie Treatinent Ly Spletieclotny and Splenorenal Anaatomosls 
with Preaervaltort of the Kidney 

Robert R. Llvton, MD, FACS,* Cbester M Jovts, *MD, 

F A C P t AKD Wadt V'ol^wler Af D J 

Hemobriiace from esophageal vances secondary to a portal bed 
block js a condition which has balBed the medicaJ profession for many 
years The recent articles on portacaval and splenorenal shunts by 
Uliipple® and Blakemore and X^ird * to reduce the portal hyperten- 
sion in these cases, have stimulated a renewed interest m the subject 
They have demonstrated the feasibibly of shunting the portal blood 
flow directly Into the systemic venous circulation by either a porta 
caval or a splenorenal anastomosis, thereby reducing the blood flow 
through the collateral venous channels m the esophagus and at the 
same time lowering the portal venous pressure It is accepted generally 
that the esophageal varices are secondary to a partial block in the 
portal venous system They represent collateral channels whereby 
the portal blood returns to the systemic venous circulation 
The normal venous pressure in the portal system with the patient 
supine IS 8 to 10 cm. of water which is considerably higher Aan in 
the systemic venous system Due to the portal bed block in patients 


Statistics are not yet available to estimate the relative frequency ol 
the various types Fint and probably the most common, is intrahepatic 
in origin It results from portal or Laenoec’s type of cirrhosis Tbe 
flow of blood to the liver is obstructed secondary to the scar tissue 
replacement of the liver parmebyma It probably is never completely 
occluded so that all the portal flow is forced through the collateral 


Front the Departments of Susseiy and ^tfdicine XfasJachtiselO CeneraJ 
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channels However a very large portion of it may be shunted In 
this type of block the blood flow of the hepatic artery is added to that 
of the portal vem which passes through the collateral vessels This 
opinion IS based on the perfusion experiments on normal and cirrhotic 
hvers by Hemck® and later checked by one of the authors (R B L ) 
Hemck found that if the hepatic artery of a normal liver is perfused 
alone with the manometer attached to the portal vein that there is a 
I mm rise in mercury for every 40 mm rise in the hepatic artery 
pressure while in the cirrhotic liver there is a 1 mm rise for every 
6 in the hepatic artery He found in addibon that the normal portal 
pressure was not affected until the arterial pressure was elevated over 
100 mm while m the cirrhotic the portal pressure % as affected as low 
as SO mm 


The second type of portal bed block is extrahepatic The obstruction 
is m the portal venous system before it enters the hver which as a 
rule IS normal from a morphological viewpoint The cause of the block 
is an occlusion of the portal vem or its mam tributaries by fibrous 
or scar tissue which may be (a) congenital or (b) acquired As 
\Vhipple* has pointed out the former is believed to occur from the 
extension into the portal system of the obliterative process that takes 
place after birth in the umbilical vein and ductus venosus This ap 
pears to be a plausible explanation for the occurrence of portal bed 
block with esophageal varices and splenomegaly seen in young 
children commonly diagnosed as Bantis disease or syndrome The 
SMuired form occurs probably as a result of venous thrombosis of 
the portal vein or one of its main tributaries Tins process may develop 
in the splemc vem as was pointed out by Warthm'* m 1910 The throm 
bosis may progress proximally to involve the portal vem itself so that 
a mam portal bed block develops It is also within the realm of pos 
sibiLty that thrombi may break off from the splenic or other tiibu 
t“n“s o' the portal vein to produce portal embolism of the veins entering 
the fiver The etiology of portal venous thrombosis is less well under 
stood than that which occurs in the lower extremities but that it exists 
there is not a question of doubt It probably is the result of inflam 
nation trauma or it may be spontaneous developing as a result of 
pnlebosclerosis The thrombus undergoes organization and partial 
canalization but a permanent obstruction to the portal blood flow is 
produced which results m a persistent portal hypertension A com 
bmation of the two mam types inlrahepatic and extraheptic may 
occur in the same case 

Diagnosis -A sudden massive hematemesis or severe melena is 
usually the first indication that a patient has a portal bed block If 
men^enological examinabon of the esophagus with barium shows 

ophageal varices the diagnosis is proven since no other condition 
P oauces these anomalous blood vessels Further confirmatory evidence 
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as to the djagnosis is flie presence of an enlarged spleen and blood 
examinations which show a secondary anemia a leukopenia and a 
tlirombocytopema TTie site of the portal bed block can usually be 
determined by liver funchon tests A high retention of bromsulfalein 


these liver function tests are normal the block is most likely extra 
hepatic 

Choice of Operation — niere is some question yet as to xvhich shunt 
operation is the best \Vhipple* Blakemore and Lord^ and Blalock* 
seem to favor a portacaval type since this produces the most complete 
shunt of the portal blood and at the sime time a manmum reduction 
of the portal hypertension Our opinion on the other hand is that a 
splenectomy with an end to side splenorenal shunt preserving the lad 
ney is the better procedure This type of operation serves hvo pur 
poses Fust It removes the spleen and thereby reduces the portal 
Mood flow by as much as 40 per cent if there is a marked spfeno 
megaly Second it permits an anastomosis to be performed b^vepn 
the cut end of the splenic vein and the side of the renal vein without 
sacrificing the kidney This shunt will reduce the hypertension by per 
mitting soma ot the portal blood Bow to enter Erectly tato the ij's 
temic venous circulation but at the same time it will not cause all uie 
blood to b) pass the liver as lo the ca$e of a portacaval shunt It has 
seemed to us in view of the nutritional difficulties encountered in 
animals to xvhich a complete £ck fistula has been produced that the 
complete shunting of the portal blood by portacaval anastomosis 
should be avoided if the other type will reduce satisfactorily the portal 
hypertension 

kepout or five pATizms tiieated »y sclerectomy ard 
SPLEROOENAL ANASTOMOSIS WITH rHESEItVA 
TTON Of THE KIDNEY 


left renal veins with preservation of the kidney utilizing a thoraco- 


operabon described m 
ficing the kidney It « 
is less likely to become 


this report ehmmates the necessity of sacn 
believed abo that the end to side anastomosis 
blocked from thrombosis than the end fo-end 
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type Since the blood from the kidney flowing throu^ the renal vein 
has a suchon effect on the blood entering it from tlie splenic vein 
thereby helpmg to mamtain the patency of the anastomosis Blalock* 
reports experimental evidence to support this opinion A suture anas 
tomosis was performed in these cases instead of the nonsuture type 
Technic of Operation —The patient is placed on the operating 
table lying on the right side so dial his back is at about a 60 degree 
angle with the table The anesthetic is ether admimstered through an 
endotracheal tube so that positive pressure may be maintained with 
an open chest and also to facihlate the administration of oxygen as 
well as the anesthetic A vein in llie left arm is cannulated before the 
intravenous admimstrabon of fluids and blood dunng the operation 
A large bore needle such as a 16 gauge is preferable so that blood 
may be admimstered rapidly smce severe and sometimes rapid hem 
orrhage may occur during the operative procedure because of the 
tremendous collateral blood supply encountered in the operative 
field An additional precaution whi^ has been found to be of great 
value in some of the cases is to have autotransfusion sets available 


in order that any large amount of blood which may escape during 
the operation can be saved and utilized for transfusion purposes In 
one of the patients reported (No 2) twelve transfusions were given 
during the operation six of these being autotransfusions 
A thoracoabdomiml type of incision first used by Sweet* in tins 
t>'pe of case is made over the tenth left rib from its angle posteriorly 
extending anteriorly through the abdominal wall to the midlinc cut 
across the external internal oblique and rectus muscles Tlie 
tenth rib is resected subperiosteally and the pleural and peritoneal 
cavities are opened The anterior portion of the diaphragm is divided 
in the hne parallel to the incision to penmt a direct exposure of the 
posterior attachments of the spleen Once the ucision has been com 
pleted the spleen if enlarged practically fills the operative wound It 
IS retracted forvv'ard to expose its posterior peritoneal attachments the 
Iienorenal and the phrenicocolic ligaments These structures frequently 
Wntwn. encrmous venous csAValeial channels so ^ey axo best 
doubly clamped before dividing them The gastrolienal ligament and 
f brevn are divided next leaving the spleen attached only b> 
Jh pedicle The dissecbon m this order is important smce it gives the 
«t access to the splenic vein which if injured may jeopardize this 
s^ctuie so that a satisfactory length of it may not be available for 
^®^'®nous anastomosis 


. splenic artery is isolated then divided and ligated proximal 
^ point it divides at the hilum The spleen is gently compressed 


tn I V »» fcciiuy compresseo 

0 evacuate as much blood from it as possible before dmdine the 
vf ° ** ligated and divided as close to the hJum 

P ssible so that sufficient length of jt xvill be available to make the 
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anastomosis The splenic fteKuie of the colon is retracted downward 
after the removal of the spleen and the tail of the pancreas is displaced 
antenorwaid The peritoneum over the kidney is mased and tins 
organ is completely mobilized from the perirenal tissues The renal 
artery is isolated proximal to the point it bifurcates so that a small 
bulldog artenal clamp may be placed on it to control the artenal 
inflow to the kidney while perfonmng the \enous anastomosis This 
IS important, otherwise the ladney may be damaged from the high 
venous back pressure while the renal vein is occluded 



Fig 360 —Schematic drawing to <bow the exposure ot the (1) splenic vein, 
(2) renal artery (3) renal vein, (4) kft kdo^ The renal artery has been 
clamped with a bulldog artenal cbmp and the renal vem with two tourniquet 
clamps The Lgatured end of the splemc vein is resected after applying a bulldog 
clamp to it, wtuch controls the bl^ flow while performing the anastomosis 

Suffiment length of the renal \em must be dissected next to allow 


trol of the renal >ein that have been used are a modification of the 
Bethune lung tourniquet clamp (Fig 360) Since the splenic vein 
lies shelly cephalad and antenor to the renal vein the anastomosis 
is oeifonned between the end of the splenic vein and the antero 
enor surface of the renal vein A transverse incision is made in the 
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latter the length of it is judged so that it will npproTimately equal 
the diameter of the splenic vein 

The anastomosis is performed with No 5*0 braided silk on a No 9 
needle A continuous mattress type of suture is used everting the cut 
edges of the blood vessel walls so that intima is approximated to 
intiina The suture Ime is interrupted at three equidistant points by 
tying It to stay sutures m order to prevent narrowing of the anasto 
mosis lumen from a purse string effect The clamps on the renal vein 
and the one on the splenic \ein are Brst removed after complebon 
of the anastomosis The hemostasis of the suture line is determined 
following this step Occasionally a bleeding point may need a single 
suture to control it The patency of the anastomosis may also be 
obser\ed Finally the clamp on the renal artery is removed (Fig 361) 


Fig 361 —Schematic draving to show the completed end to*side splenorenal 
^stomos s All the clamps have been removed i Splenic vein 3 renal artery 
suprarenal ve n 4 spermat c ve n 5 renal vein 6 left kidney 

The kidney is dien placed back in its fossa and the peritoneum over 

It resutured ~ 
thoraco abd 
absorbable 

Venous pressures are taken with a water manometer by cannulaling 
one of the veins m the greater omentum before carrying out the 
^pjencctamy A marked eC^ation above the normal was found in the 
cases reported in this article The measurement is repeated after 
M to see the effect produced b> the reduction of the nortal 

aUci 


l>'’oiip of p-vhents have been very encoungmc The mortaht) rate has 
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been zero none of the patients has bled from the esophagus or the 
gastromtestinal tract since the operation except one patient (No 3) 
who had a hematemesis on the first and fomth postoperative days 
This ina> ha\e been due to an inlying nasal tube that was placed m 
the stomach prior to tlie opemhon by error and removed at the end 
of twenty four hours It is still too early to be sure that all dangers 
of bleeding have been eliminated in these patients since the longest 
follow up is only ten months in two cises The patients will have to 
be followed for a number of years to be sure that the portal pressure 
has been reduced permanently so that the load has been taken off 
the esophageal veins In the cases that have had portal pressiues 
taken before and after the spleiw-ctomy and splenorenal anastomosis 
there has been a gratifying drop m the level (Table 1) 

No deleterious effect to the kidney m any of the patients has been 
demonstrable as the result of interrupting its blood supply while 
perfomung the splenorenal anastomosis The longest period of inter 
ruption Was thirty five minutes An interesting observation has been 
made in this group of patients to Uie effect that portal hypertension 
per sc is not the cause of ascites as none of the pabents in this group 
had ascites at the time of operation The anticoagulant heparin was 
used in the form of Pitkm Menstruum hepaim m one case (No 1) 
Despite the fact tliat careful coagulation bme detemnnabons were 
made at frequent intervals this patient developed a marked hemo 
peritoneum and hemothorax It is believed that due to the magnitude 
of the operation and the tremendous number of blood vessels en 
countered in the operative pioccdure anbcoagulants should not be 
used despite the fact there would be a better chance that the anasto 
mosis would remain patent if they were used Studies are planned in 
the future to tr) to deternune * ~ 

Hie only evadence we have at 
IS that none of the patients ha 
from the hospital 

CONCLUSIONS 


1 Hemorrhage from esophageal vances is secondary to a portal bed 
block and an associated portal h>-pertension The block may be either 
mtrahepatic or extrahepabc 

2 Five pabents with an extrahepalic t>pe of block are reported 
in whom a splenectomy and an end to-side splenorenal anastomosis 
with preservahon of the kidney have been performed. 

3 The results of the surgical treatment have been enconrarrmf. 

trnc. S 
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POSTTHROMBOTIC SEQUELAE OF THE LOWER EXTREMITY 
TREATMENT BY SUPERFICIAL FEMORAL VEIN INTER- 
RUPTION AND STRIPPING OF THE SAPHENOUS VEINS 
(A Preliminary Report) 

Robert R Lintov M D , FACS,* and Ibad B Hardy, Jr M D t 


The treatment of changes in the lower leg secondary to deep throm 
bophlebitis is a problem which has long baffled the medical profes 
Sion Earher attempts at therapy have been directed at the correefaon 
of the local ulceration if present and the varicose veins which usually 
follow the episode of thrombosis Many of the poor results in the past 
were no doubt due to the lack of knowledge concerning the physio 
pathology of these conditions A distinction should be made between 
simple vancose \ems of the superficial saphenous systems which may 
at times be complicated by ulcer, pigmentation and edema and the 
mote compbeated problem which develops when these abnormalities 
follow an episode of deep venous thrombosis In the latter the deep 
veins have recanalized %vith consequent incompetence of their valves 
and the valves of the conununtcaUng veins Homans’ in 1916 pomted 
out the importance of this fact and recommended the interrupbon 
of the communicating veins in the lower leg in the treatment of van 
cose veins secondary to deep thrombophlebitis Edwards and Ed 
wards' have reported the degeneration of the venous valve in deep 
thrombophlebitis with subsequent canal^tion of the vein As con 
trasted with pabents with normal deep veins and competent valves 
the venous pressure in pabents m the erect posibon who have had a 
previous deep venous thrombosis remains constantly elevated durmg 
walking This had been demonstrated by Beecher* who has also with 
other workers* shenvn the increased tendency to edema formabon in 
the postthrombobc extremity 

Homans' recommended excision of the postthrombotic ulcer with 
subsequent skin grafting m coniuncbon with remoial of the vancose 
veins Lumbar sympathectomy has been performed in our clinic to 

eg but has been dis 


uperame mterrup 

, . , ^ . >een combined with 

eradication of the varices of the superficial s>stem Linton* has de 
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scnbed a procedure which accomplishes this m the lower leg mth 
good results in about 50 per cent of the cases The role of incompetent 
communicating vems has been recogmred for many years Trendelen 
burg® popularized the test that bears bis name It may be utilized to 
determine competency of the valves in the superficial, communicating 
and deep system of veins The Trendelenburg test js performed on the 
postthrombotic patient in our chiuc as follows 

Tbe pabeiir Les dawo on the ezaouAio^ table sod the extreouty u elevated to 
empty the varicosities of blood A loumiquet is appLed below the hsee eccluding 
ooly the superfiaal veins Hie patient then assumes the erect position- If the 
superficial vances then fill within a few seconds with the tourniquet sbll m place, 
the valves of the deep and communicatins veins are incompetent whereas if the 
filling IS very slow they are considered to be competent Interruption of the 
supernal femoral vein is Indicated in the former but not in the latter in our 
opinion 

Intemipbon of the femoral vein distal to the profunda femons vein 
m the treatment of thromboembobc disease has been shown to be a 
safe procedure In the past eight years at the Massachusetts General 
Hospital, 1692 pabents have had one or both femoral veins inter 
rupted This series represents 3185 vein interruptions without a 
single serious comphcatiOD There are no reported statisbcs on the 
ucidence of postthrombobc changes in these individuals but it is 
believed that ulcer, edema and varicose veins rarely have developed 
Buxton and his associates^ in 1944 and again Buxton and CoIleH in 
1945 reported a senes of bventy four cases of long standing phlebibs 
with its associated changes which were treated by intemipbon of tbe 
femoral vein and Lgation of superficial vances in some cases with 
beneficial results in the majority of the patients Homans® has recom 
mended also the intemipbon of the canalized sclerosed femoral vein 
in the postthrombobc states ‘ 

REPORT OF TinRTyFOUR CASES 

The purpose of this article is to report a senes of thirty four pa 
tients from the Massachusetts General Hospital with postthrombobc 
changes in the lower extremity who have undergone Jong saphenous 
vein uitemipbon and shipping combined with the intemipbon of 
the femoral vein distal to the profunda femons vein In addibon some 
of tlie pabenfs have bad short saphenous intemipbons and shippings 
AU the operative procedures were perfanned by tbe authors Tbe 
postoperabve care also was earned out by them 

There were twenty females (59 per cent) and fourteen males {41 

I 


W eiaht were associated witn swwc j,ji«.tioiis such 
rleSte iMtorv of pMob'lB 0 ™“ "■>' bo obo,lpd .n 


as ]jiic(iJiioi I 
three instances 
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but the clinical picture left little doubt as to its pre existence Tbe 
history of bilateral phlebitis could be elicited in only twelve cases but 
both extremibes were operated on in twenty four cases because the 
Trendelenburg test revealed incompetent deep and commumcating 
veins in all of them This discrepancy was due either to faulty mem 
ory of the patient or to a subclmical episode of phlebitis on one side 
with the development of late poslthrombotic changes Thirty three of 
the thirty four pahents had varicose veins which gave symptoms 
Twenty four complained of edema Ulceration was present m twenty 
one cases Pain was an outstanding complamt in twenty t\\o instances 
The Trendelenburg test was performed on all the extremities with the 
tourniquet just below the knee The veins filled rapidly from below 
in all cases indicating incompetent communicating and deep veins 
Six of the thirty four patients had had previous high saphenous vein 
interruptions and despite this all of these patients had ulcerations 
when first seen Seven other patients had had previous procedures 
with only temporary or no improvement 
Preoperativc Care —The open ulcerations were healed m eight of 
the patients before hospitalization with bland ointments and elastic 
sir- * ’ - 

of 
SIC 
\VI 

with open ulcentions operation was dela>cd until the ulcers were 
healed Preliminary split thickness skin grafts were applied to large 
ulcers in one case with bilateral ulcerations 
Operatne Procedures —Peniciltm was aclrmmstered preopera 
tiiely to all patients with recent ulcerations or extensue skm changes 
and continued for five diys after operation Gas oxygen ether was 
the anesthesia of choice The patients were draped to allow exposure 
of the entire leg and groin but sKin towels were used to protect all the 
groin wounds The groin incisions xvere made parallel to the femoral 
pulsations since adequate exposure of the blood vessels more than 
compensated for the slightly neater healing of obhque incisions The 
superficial femoral vein was exposed just distal to the profunda 

The saphenous 


, . , . , . . the sunerficia] 

temorai \ ein distal to ^ ^ 

TOg * \tTT(pOT^T«\> xvA ‘ 

iddition witli the lor 

mcasuremenls «ere olla.i.eu ivim a spinal llnid manometer usme a 
three »a) stopcock and norrrtal salme rrt the marromcler The .n.tral 
pressrrre rn the sopertteral femoral sern » as found to as erage hct« een 

o tt f f r,''"" »“'“”>»■ Hie superlieral tooral vem 
mlh the staj ligature the pressrrre in the femoral rein rose'slighaj to 
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a Je\el of between 8 and 14 cm of saline Occlusion of the saphenous 
vein in additon produced a further nsc of the venous pressure to 
between 12 and 20 cm of saluie Venous pressures above 30 cm after 
occluding both the superficial femoral and long saphenous veins are a 
contraindication to stripping the saphenous vein at the bme because 
extensive bleeding may occur from flie tributaries of this sessel In 
one patient, because the pressure rose above this level after occluding 
the femoral vein, the stnpping of the Jong saphenous vein was del3>ed 
for several days when the venous pressure had returned toward nor 
mal If the pressure rises above Ous level after occluduig only the 
femoral vein it should not be interrupted In such a case the surgical 
procedure should consist only of ligation and stnpping of the saphen 
ous vein or veins The Importance of obtaining these pressure readings 
cannot be overemphasized since senous complications may be pre 



vented by limiting the venous Interruphons to either the saphenous 
vein or the superficial femoral vein rather than both vessels when the 
’ ’ •r-t j which vein 

Trendelen 
us pressure 


detenninations 

The femoral veins were divided the ends doubly ligated and 
sUtched just distal to the profunda femoris vein Specimens were 
taken of the vein in many instances to demonstrate the process of 
canalizatioa which has been found to occur in all the cases (Fig 
S63^ The amount of penpfilefiifis and the degree of cana/izaeon 
nf the vein vaned considerably in the different patients The saphen 
„ vein was then divided and followed proMmally to the sapheno 
fOTOral junctioil cate being talon to divide oil branehes It was 
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bgated at its junchon with the femoral >em The distal segment of 
the saphenous vein was then stripped to the medial malleolus of the 
ankle using an intraluminal type of stnpper Additional incisions were 
made sometimes m the region ibove or below the knee to complete 
the stnppmg It is believed th«t the complete removal of the long 
saphenous vein from the groin to bdovv the internal malleolus is neces 
sary especially if the patient has an ulcer on the inner side of the 
lower leg Despite the chrome inflammatjon and fibrosis of the skin 
and subcutaneous tissues in these cases it was found that the saph 
enous vein stopped with ease even beneath an ulcer area Care was 



Fig 363 — Vlicrophotograph of cross sccUon of supeiCoial femoral \-e n showing 
matVed thicl>enins of sem wall and canalization 

taken in esposing tlie vem at the ankle not to damage the saphenous 
nerve 

Tlie entire procedure was done bilaterally m twent> four patients 
A umlafer-il operation was done in eight patients where tlie post 
thrombotic changes were confined solely to one leg A bilateral fern 
oral laiemiption nss ccmbin^ ktA a umhienl saphenous stoppme 
m one patient the femoral mimuption on the one side being 
sidercd a prophylactic measure against thrombosis One patient who 
had bilateral vances but postthrombotic changes in onK one le" 
ui.dc™™i a un.latml femoral ^em mlemipfon combmed ,v.lh 
bihtenl rapheno,,! ^em slnppmp UTieo short saphenous vatiMs 
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were present or were sngeerted b* latJ^ratjoa cr recent ckmtjon 
oser the lateral aspect c* the asUe the sbert S2pl«»cs sra sras 
stripped from the anUe to the popL'eal sp^ This procedure was 
done on four patients five otb^ iwtieats bad, n a^tiua to their 
femoral vem interruptions and tcoc sapheaons jtnpp^zs, laterrupbon 
of the short saph'uious vein in tfie popliteal spsce Pressvie bandages 
were applied after closure of the vcwcads. The pati-uts were iept on 
low shod: blocls for tw enfv four horns and then were aCowed up to 
walk. The pressure bandaces vrere removed la fortv -eight hours. Pur 
mg fheir hospital staj the pafimts were not allowed to sit for long 
periods The patients vrere hospitalized from sir to fwcnt)-ei^t da)S 
the average time being twelve davs. However, of fie patents 
were home in ten da>s cr less Elastic baodaces or stochags wctc 
worn by most of the patients for several ireeb or until the poslopera 
tive edema subsided. 

TABLE I 

Foiiou.i.> (2 TO 14 Mermo) or TuinTT rocs p.»Tit>Ts lom PosrTowwtttmc 
CHA.*>cea Massicjiusetts CoDiu. iicoiTXu W6 
A. Twraty-oae Pulivaes with Ifuter^ of Liar 

Lefore •drauaion S 

Open on admi-uioo 13 

nrinained ti<»tMt« ocroperstioB ^ 

llicufrod I 

I 

(‘rc'iperaWYt Sf 

Ejenij tfflpmre4{><Mlop<Taln«j} It 

Mema pnsoit f»»r«pml/>W/ iO 

No prtcrficral »««<l«na 10 

No edtnu poilomsutely 9 

i o*(opcn(iie euCToa 1 

C V ancose V eias 

ireopeialtve 34 

Improved p«ioprrati»eJ> 34 

In/ecljoni posU^MTal >eb 10 

No inject on» 24 

Coniplieations —There were four patients who developed marked 
edema id one leg which was believed to be secondary to postopera 
tjvc deqi venous thrombosis The swefluig uj all the cases gradually 
disappeared with elastic supports Sepsis of a minor degree developed 
in one wound Two patients bad reaebon$ from pcmcillin They re- 
covered rapidly following discontmuatioo of the drug One patient 


to fourteen months T wenfy one patients tiaci a lusioiy or uicerjuons 
Twenty ulcers have remained healed since operation There has been 
one superficial recurrence in this group There are hmteen patients 
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who ha\e had considerable improvement in the edema in a group 
of twenty four will swelling preoperali\ely Ten patients have some 
edema but no more than before operation Thirteen of these twenty- 
four are wearing some support in the form of elastic bandages and 
stockings Only one paticrl m the group of ten people without pre- 
operabie edema has de\ eloped swclhng since operation Ten of the 
thut) four patients had postoperative injections done in tlie office to 
eliminate persistent small vanccs Twenty four have required no in 
jections 

SUMMARY AND CONCLUSIONS 

1 The tieatmcnt of posttinonibotic changes of Ihe lower e-vtsemity 
(ulcer, varicose veins and edema) lias been unsatisfactory in the past 
because of the high percentage of recurrence 

2 A combined operation is reported consisting of ligation and strip 
ping of the saphenous veins and intemiption of the incompetent 
canalized deep venous system by tlie division of the femoral vein 
distal to the profunda femons vein 

3 Thirty four cases have been treated by this method with en 
coutaging results Twenty of the twenty one ulcerations have reroained 
healed Edema has subsided in the majority of cases 

4 The longest period since operation without recurrence of pre 
operative ulcerations is fourteen monllis which is encouraging but 
still too short a time to speaV of ns a cute in tins condition 
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were present or were suggested by induration or recent ulcenibon 
over the lateral aspect of the anldc die short saphenous %ein was 
stripped [rom the anJJe to the popliteal space This procedure was 
done on four pabents Fue other patients had, in addition to their 
femoral vein interruptions and long saphenous strippings, interruption 
of the short saphenous vein in the popliteal space Pressure bandages 
were applied after closure of the wounds The patients were hept on 
low shocJc blocks for twenty four hours and then were allowed up to 
walk The pressure bandages were removed in forty eight hours Dur 
ing their hospital stay the patients were not allowed to sit for long 
penods The patients were hospitalized from sis to twenty-eight days, 
the average bme being twelve days However, half of the patients 
were home in ten days or less Elastic bandages or stockings were 
worn by most of the patients for several weeks or until the posfopera 
bve edema subsided 

TABti: 1 

Founw IT (2 TO 14 \foNTns) op Triuty row* rATic.vTs wim PosrrnROUBonc 
Cbaaces AtASsscnusrm GcNEnAi. llctsMTAL, 1946 

A Twenty-one Petieou with History of Ulcer 

tfe&lrd bifore ednussioo 8 

Open on admtssioo 13 

nemeined heaJril scoce operation SO 

Hccurred 1 

B CJcma 

Preapcrsliie 84 

Ederua imfiro^ed postoperaiod) 14 

Cdema present posloperstoely 10 

^o preopcratite edema 10 

Ao edema postoperativelir 9 

I’ostopcraUte edema I 

C Vaneoee Veins 

I'rfoperatiie 84 

improied poslopcialivcly 84 

Injectioas postopcraloel) 10 

i\o iniections 84 

ConipLcalions —There were four pabents who developed marked 
edema in one leg, which was believed to be secondary to posfopera 
, _ .u— c TT.*. 4jjg cases gradually 

degree developed 
tenicdlin They re- 

coveieu ^ drug One patient 

’ " * vein stripping 

I . . ' jwed. fmnx hvo 

of ulcerations 
rhere has been 
urteen nahents 
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The necessity for a wide excision is clear, because the tendency 
of these nerves to regenerate is no'V well known At a secondary opera 
tion performed in this hospital for rebef of recurrent abdominal pain 
a regenerated splanchnic ner%e was found which had connected with 
the cehac ganglion after resection earned above the diaphragm The 
work of Grimson" has shown that some regeneration, at least of the 
sympathebc fibers to the sweat glands tak^es place even after total 
sympathectomy, but it is much less than after operations of hmited 
extent The most complete and lasbng denervation of the adrenal 
glands is particularly desirable, as the experiments of White, Okel 
berr) and ^Vhltelaw® have suggested that any return of adrenal secre- 
tion causes extensive lecurient vasoconstnction of die sensitized 
smooth muscle of the arterioles m the denervated area 
In the second place there is a selected group of patients m whom 
the dorsal sympathebc chain should be removed to an even higher 


TABLE I 

TnoR-vcoLUMBiB Svmpathecioiix for Hypertension 
100 ConsecuUv* Procedures. 19J6-1947 





I Compbcations 

Opn&iioa 

OperaU-Jia ' 

Extent i 

Paia 

Pleuropulraonary 

Sroithwick 


DrU : 

13% 

i% 



I>. U 

U% ' 


itanspleural 

3S 

D. U 

23% 

11% 


12 

D. Du 

16% 

1 

25% 


Mortality = 0 


level When it is necessary to elinunate hyperhidrosis of the face and 
Upper extremiUes when the symptoms of Raynaud s disease are present 
m the hands or if tachycardia is a pronunent symptom, it is well to 
Carry the excision of the dorsal ebam to the second dorsal ganglion 
Consequently only in the poorer nsk patients do we use the more 
limited operations of Peet,* or that described by SmithwicV? and le 
cently modified by one of us * Two methods, a more extensive dorsal 
approach and a transpleural approach are now m use in our chnic, 
'^^1 be described in tins paper That these mure formidable pro 
cedures can be earned out without undue nsk is shown in Table 1 
Somewhat similar procedures have been used by other surgeons 
oppen'' employs an extensive dorsal approach, while transdioracic 
operab^s have been described by Crimson* and by Hinton and 
Lord Crimson resects portions of both the third and tenth ribs but 
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be in order to be effecbve Several considerabons have a beanag on 
this problem and have been useful in guiding our pohcy as to the 
extent of the operabon to be performed 
In the first place as Simeone, Cannon and. Rosenhlueth* hive 
shown, a sympathectomv, to be effecbve, must be complete Since it 
can be demonstrated anatomically that vasoconstrictor fibers may 
reach the abdominal viscera over connections which often leave the 
major splanchnic trunks as high as the sixth rib and descend along 
the aorta and esophagus, a sympathectomy should extend as high as 
the sixth dorsal ganglion The delicate rami, which leave the major 
splanohmc nerves and descend along the aorta and esophagus, can he 
mterrupted in no other way than by high resection of the splanchnic 
truidcs They have been shown most clearly jn anatomical photo 
graphs sent us by Professor C A C Mitchell of Manchester Accord 
ing to him splanchnicectomy to the sixth nb should remove all con 
neebons which pass through the diaphragm If a maximal postural 
hypotension is desired, the lumbar chain should be removed below 
the third lumbar ganglion, since we have seen a few cases where 
shght degrees of sweabng persist lo the legs after resections stopping 
at the second lumbar ganglion As e.TCisions of both ganghonated 
chains to this level wnll stop the ejaculabons of semen, the lumbar 
chain should be left intact o« one side m male patients who vvish to 
have children 
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makes no fonnol altempt to sechon the diaphragm Hinton and Lord 
do a retropJeural dissection, but open the diaphragm svidely The 
variations m our technic will be apparent from descriptions that foUcn' 

PARA\'ERTEDRAL APPItOAai tniTI PATIENT IV LATERAL POSITIOV 
AND RESECTIOV OF CENTRAL PORTIOV OF EIGimi AND 
TWELFTn RIBS 

Endotracheal anesthesia is used lo order to control the respiration 
if die pleura is opened The patient is placed on his side m the posi 
tion shown in Figure 564, B A cushion supports the chest The upper 
thigh and knees are flexed and supported by pillows placed behveen 
the legs to relax the psoas muscle A webbed belt and broad bands 
of adhesive will support the patient in the correct position The table 
IS then broken in the middle in order to gain the greatest possible 
space behveen nbs and iliac crest 
The paravertebral incision is a long one, starting at the level of the 
sixth rib and continuing parallel and 5 cm lateral to the spinous 
processes down lo the micUumbar region, where it js curved laterally 
to the middle of tlie iliac crest To cvpose the ribs, fibers of the 
trapezius, latissimus dorsi and serratus posticus inferior muscles are 
cut Jo the lumbar region the lumbar fascia js exposed The central 


vated and bent slowly backwards 90 de^ees, in which position it is 
held by a loop of gauze clamped to the drapes with a towel chp 
(Fig 364, C) Secured in this /a»hion it serves as a useful retractor 
(After being used in this way the nb sboidd be cut off at the time of 
closure ) 

The nett step is to divide the lumbar fascia separate the abdominal 
from the postenor longitudinal muscles, and free the renal capsule 
and pentoneum from the quadratus lumbonim and the psoas This 
IS done by blunt finger dissection with special care to free the space 
under the diaphragm down to its medial arcade At this stage the twelfth 
intercostal and first lumbar nerves are encountered as they arch across 
the incision If possible, it is best to preserve ihetn intact but the 
curceon must bear in mind that excessive traction on these structures 
mav lead to severe postoperative radicular pain Sometimes it is better 
to a nerve than lo preserve it overstretched The kidney and 
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the neurectomy can be confirmed by a postoperative roentgeno^aph 
of the thoracolumbar spine In removing the lumbar portion of the 
cham, precautions must be taken not to dimage the ureter, the gen 
itocruial ner*e, or the renal vessels The lumbar \eitis sometimes arch 
o\er the trunk and may bleed profusely if injured 
IVhen the neurectomy has been completed the cut filers of the 
diaphragm are sutured with cotton or silk The pleura which has been 
widely detached tends to remain collapsed To secure re expansion 
of the lung a catheter should be left m the retropleural space and 
another within the pleura if it has been opened The anesthebst is 
then requested to apply increased intratracheal pressure as the mus 
cles and fascia of the back are sutured All air is then removed by 
‘ IS withdrawn while suction js 

nterrupted sutures of fine silk 
ninutes longer than the older 
method of removmg the eleventh and twelfth ribs, but it permits a 
far %vider and better exposure of the sympathetic and splanchnic 
trunks and is well tolerated As a rule, the patients are able to get out 
of bed OR the (eusth to seventh postopeteUve day> and are ready for 
the second stage in a week or ten days It has been used routinely 
on the neurosurgical service for the past year, and has been popular 
with our residents who comment that it is much easier to perform a 
high neurectomy if, along with the twelfth nb, the eighth radier dian 
the eleventh rib is removed Operation in the lateral position permits 
a much better exposure of the lumbar ganglia than the prone position 
m which the lumbar chain may be obscured by a tense and bulging 
psoas muscle 


TIIANSPLEURAL TUOIIACOLU31BAR SYMPATHECTOaiY 
After induction of endotracheal ether anesthesia, the patient is 
placed on his side in the usual thoracotomy position A tilt table wall 
facilitate the exposure, since the position of the patient may be 
r.1 J »i- — * _ . .1 <• ' rgeon 

which 

’ i high 

pref- 
thetic 
" y be- 

tiveen them a vertical incision is made through the posterior pleura 
and endothoracic fascia The pleura and endothoracic fascia are re- 
fiected Tlie aarious connections betixeen the sjanpathetic and the 
great splanchnic nerxe, and the lesser and least splanchnic nerxes if 
present, ran all be identified xxnth ease and with precision Either the 
upper or lower portion of the dissection may be performed first If the 
dissection is begun xvHh the dorsal portion, the greater splanchnic 
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The next step is to proceed with the actual oeurectcpiny (Fig S64 
D) The major splanchnic nerve is elevated with a nerve hook and 
freed by blunt dissection It is divided a centimeter or hvo below the 
diaphragm where it expands into the celiac ganglion The distal end 
is clamped with a dural clip, cut and then enclosed with a silk or a 
tantalum cyhnder as described by White and Hamhn,*® in the hope 
that regeneration may be avoided The dissection is then earned 
upward and is facilitated by the use of lifted retractors The minor 
and least splanchnic nerves are usually seen ruonmg parallel to the 
major trunk and are resected at the same tune The major splanchnic 
nerve is usually found to join the sympathetic chain at the level of 
the sixth vertebra At this point it is chpped and cut and its entire 
length removed 

By the tune the splanchnic trunk has been resected the more super 
final chain of the thoracic ganglia should be clearly in view as it loops 
over the heads of the nbs The chain is picked up on a nerve hook 
and released by identifying and cutting the communicant rami which 
anchor the ganglia to the intercostal nerves These are first clipped 
with dural clips in case an intercostal vessel be severed by mistake 
When the chain has been freed to the sixth nb and cut O0, the dis 
section IS earned downward It should include the rami to (he minor 
and least splanchnic nerves which arise from the lowest thoracic gang 
lia It will be found that the upper exposure through the bed or the 
eighth nb permits the surgeon a far better view than the older method 
of removing the eleventh and hvetflh nbs 
Following this complete removal of the sympathetic chains and 
splanchmc nerves from (he lower half of the thorax the neurectomy 
IS carried downwards Exposure of the lumbar ganglia is much easier 
with the patient on his side than m the prone position, since the sym 
pathetic chain sw'lngs to a more anterior position between the twelfth 
thoracic and first lumbar segment 
The lumbar chain hes on the anterolateral aspect of the lumbar 
vertebrae at the mesial edge of the psoas muscle, under the edge of 
the vena cava on the right and the aorta on the left It can be pal 
pated and leels hke the vas deferens in the spermatic cord The first 
ganghon hes beneath the crus of the diaphragm and can be freed 
from this position by gentle traction and gauze dissection of the chain 
from above 

Once the rami conununicantes which run obliquely upwards are 
cut the cham is followed down to the second ganglion Its rami run in 
a fransverse duedion \Vheo these are chpped and cut the third 
» _ - L — ■■ • hg trunk js 

• Q removed 

vertebrae 
■ ■ extent of 
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nerve and chain are remo\ed including at least Do (Fig 865, B) 
Thereafter the lung is completely inflated and the lumbar portion or 
the operation is earned out 

The diaphragm is opened widely This is preferably done by an 
incision paralleling the twelfth rib and 1 5 cm anterior to it Orie or 
two arteries near the cnis nviU require ligature the remainder of the 
incision IS essentially avascular With blunt dissection the tissue plane 
on the anterior surface of the psoas and quadratus muscles is de 



Fig 36o (Continued) — C Tl»e daphragm is opened just anterior to the 12tli 
nb and the Udticy tod a<henat inspected This view is obtained fiom the same 
posmon as in A 

veloped Tlie kidney and ndrcnal tlicn ire readily avajbbJe for pal 
pafion and inspechon (Tig 365 C) Uiereifter they are retracted 
anteromednlly ind the cbun follmved through the diaphragm The 
twelfth dorsal ganglion is identified as i rule in the substance of the 


that covers the crus of the 
Dissection is continued 





B 


Fie 365 —Transthoracic thoracolombar sympathectamv a i 

b„ been ..d Ac ch„, opened mo .p„,po, 1^000 ~ 

splanchnic nene are exposed after cpeoing the postenor pleura This view is tall, 
from directly above the Incision, ”* 

B. The surgeon now disse^ the dorsal ss higl. as desfred This view I, 

talen from the fool of the table snowing the chain eitend rtg cephalad 
1184 


TJIOBACOLITMBUI SYMPATHECTOMY FOR HYPERTENSION 1187 


The disadvantages are (1) Exposure of the lower lumbar chain 
IS more difficult than through the postenor incision (2) The presence 
of an old pleuntis may make it necessary to abandon the transpleural 
approach and perform an extrapleural dissection although to date 
this has not been necessary in any of our cases (3) The operating 
time IS longer than with less radical methods (4) It has been observed 
that pulmonary complications and early postoperative pain are more 
common after the transthoracic than after the dorsal procedures 


SmUlARY 

1 The technics for extensive thoracolumbar sympathectomy are 
described briefly one intrapleural and the other extrapleural 

2 These procedures are being applied to certain tj^es of hyper 
tensive patients m an effort to evaluate the usefulness of a more 
radical procedure 

3 A decision as to the ultimate place of such procedures m the 
therapy of hypertension must await the further passage of time and 
prolonged clinical studies of the patients so treated 
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below the second lumbar ganglion and the cham is excised. Occa 
sionally the third lumbar gangbon has been oblamed by this approach, 
but Its exposure is difEcuIt For this porbon of the operation, long 
retractors and a Cameron hgbt are essentia] 

The great splanchnic nerve is then cut 1 cm proximal to the celiac 
ganghon A silk cylinder or piece of tantalum is bed over the cut 
end of the nerve in an attempt to prevent regenerabon into it. The 
diaphgram and posterior pleura are then sutured, the lung expanded 
and the chest wall closed 



u 

Fjg 265 {Conitnued) — D The lumbar cham is now exposed Thereafter the 
sympathetic cham and splanchnic nerves are excised and the diaphragm and 
pleura closed This view is talten from the head of the table 


The advantages of the Iranqileural operation over the dorsal ap 
nroach are as follows (1) A more exteosixe removal of the thoracic 
chain IS possible (2) An anatonue dissection of the whole great 
splanchnic, the lower dorsal chain and fteir conneebons is obtained 
■^e exposure of the thoracic portion of the cham is far superior to 
tbit afforded 6y (be posTenm' sppt<fsck 6br ex-frj 

,npi«on of Hinton and Lord this method allows frequent and 
^^^1 » ^.mansion of the lung This should dimmish the incidence 
putaonary 
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how they s\ving is the impoitant thing When the blood pressure 
swings up and the systolic has reached an arbitrary level of 80 mm 
of mercury, the pulse rate swings down, and the skin is warm and of 
good color, then patients we ready for surgery Thus they are ready 
for surgery long before blood \olume or blood pressure are restored 
to normal In any consideration of resuscitation it must be remem- 
bered that surgery is an inseparable part of resuscitation as, for ex- 
ample, when major intemil bleeding is occurring or when wide fecal 
contamination of the peritoneum is present In some cases there can 
be no effective resuscitation without surgery 


TABLE 1 

of Shock* 



A further principle tlial we established* is that if surgery cannot 
be undertaken at once i\e need not acliieie better signs than these 
during the nailing period The patient mil not suffer as long as the 
systolic pressure is SO mm of mercury, and the skin warm and of good 
color Neither mil he lose as much hemoglobin by renewed bleeinc 
as he mil if phsim, sa) is used to raise the blood pressure higher 
thin necessiT> ouiing this waiting period 

•Beecher 11 k and Burnell C H Field Einenenre m U.. Ti.. m j 
and Blood Substitutes (Plasma Albumm) m Senouslv 





TIMDS'G AS A FACTOR IN THE TREATSIENT OF SHOPv 
IIentiy K Bncainn, D * 

Fon reasons not altogether clear, a scnously wounded man, or a 
man depleted by blood loss during surgery, can often be resuscitated 
once wth easy success, resuscitated to the point where he will tolerate 
the further strain of surgery If he be allowed to slip into shock again, 
a second resuscitation is oftentimes either inadequate or impossible 
Every surgeon who has dealt with these problems knmvs the im 
portance of operating when the patient has achieved the best state he 
can in the minimum time 1 should like to be specific about this a 
little later 

Such thoughts as these bring us to a reconsideration of what is and 
what IS not possible in resuscitation If our aim is restorabon of the 
pabent in shock to normal before surgery is undertaken, our goal is 
impossible We had better ftce the facts and decide what is im 
possible, what is possible and what is desirable in resuscitation from 
shock Certainly, even fairly brief periods of low blood pressure pro 
duce organic damage that will in some cases require days, not hours, 
to overcome This is impossible to grant in the allotted time before 
emergency surgery 

In the treatment of shock as a preliminary to surgery we can restore 
blood volume and blood pressure to normal This w possible But is it 
necessaiv? We do not need to guess here, for we have a certain 
answer It came out of work during the war It is “No " “No," at least 
for organically sound individuals ^Ve do not need to restore the blood 
volume and blood pressure to normal as a preliminary to safe emer- 


of surgery? 

In Table 1 the signs are presented that are useful (I) for charac 
tenzing the patient at a given bme and {2) for estimating his prob 
able course It is necessary to bear in mind the probable course of 
events, as shown in Table I, for shock is not a static state, it is 
dynamic patients in shock do not stay the same-they get belter or 

^^^*^igns we need to guide us are trends rather than absolutes 
most important are blood pressure and the circulation in the skin 
■ — ^ j Professor of Bejearch in Anesthesia Harvard Univenify, 

of Anesthesia Massacbwetts General .Hospital, Boston. 
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DRONCnOSCOPY 

In the early days bronchoscopic exammahon was undertaken chiefly 
for the removal of foreign bodies from the tracheobronchial tree This 
ivas done chiefly by laryngologists who as a result of their knowledge 
of the tliroat became interested in the trachea and bronchi With the 
development of thoracic surgery however diagnostic bronchoscopy 
has taken on a very great importance Before performing an explora 
tory thoracotomy the thoracic surgeon would like to know either 
from his own ohservabon or from the observabon of one closely 
associated wth him as much as possible regarding the appearance 
of the major bronchi Adequate bronchoscopic experience can be ob 
tamed only after years of observation m all types of cases The casual 
observer who may only do a few bronchoscopies each year can hardly 
be expected to give a complete report As long as the bronchoscopist 
IS doing frequent bronchoscopies and seeing a large amount of pul 
monary pathology it does not make any difference whether he is 
primarily a laryngologist thoracic surgeon pulmonary internist or 
endoscopist 

Indications and Controindtcalioas —The most frequent indications 
for bronchoscopy are hemoptysis wheeze bronchial obstruebon Or 
repeated attacks of so called pneumoma These may be due to m 
flammatory processes tumor or foreign body There are very feiv 
contramdicabons to bronchoscopy and these must be weighed against 
the urgency of the procedure Severe heart disease aoihc aneurysm 


be considered individually 

« ‘>1 i. t. 


me quesiiou ui uroncinecrasis benign or mahgnan 
•Endoswput Massacluselts General Hosptal Tnstiucto 

Medical School, Boston 


bronchial tumor 
in Surgery Harvard 
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The sUtement w-as imde above that an attempt would be made to 
demonstrate the adequacy of these views In studies (Beecher and 
Bumctt loc cit ) of the worst wounded drawn from 2K3 battle 
casualties who reached a hospital alive (chjefl> on the Anzio Beach 
bead) (I) None of the 2S53 died during surgery (2) The over aD 
death rate (Apnl and May at Ataso including the great push) in 
1623 men was 14S per cent, (3) The expeneneed surgeons dealing 
with these men were emphabc in their statements that the pahents 
were well prepared for surgery 

TABLE 2 

VVbcft Prepaml Accord 
ing lo PnooplM Sealed 
in Ttua atndr* 

rime from hoipital eaerr lo 8Urg7f7 2lir9. 21 nua. 

Plasma I arut lo L^piial 

Blood cr 

• l>r«h^r It K ao I BumMl. C II he <tt 

As shown in Table 2 the use of proper timing of resuscitation and 
surgery cuts the resuscitation time m half and the number of trans 
fusions of whole blood from five lo three We shall probably never 
escape from the necessity of economy in the use of blood in avilian 
hospitals as well as ui military situabons Two great militarv medical 
problems of the future concern ( 1 ) The resuscitation of great masses 
of the population exposed to atomic radution with profuse bleeding 
from all surfaces Certainly economy of blood will be necessary here 
(2) The resusatation of men wounded during military operations 
under conditions of great cold in Arctic and Antarctic regions where 
problems of blood supply must ahvays be difficult The necessity for 
economy of material both in peace and in war is evident This state 
ment needs no special pleading. The ley to the absolutely necessary 
economy of blood is the correct liming of its use m resuscitation 


Tlwater PracUc* 
as a VMtoIe 
Vreraye 6 hn 
3 onits ifl totxi 
•610 ee. 
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BRONCHOSCOPY 

In the early days bronchoscopic examinahon was undertaken chiefly 
for the removal of foreign bodies from the tracheobronchial tree This 
was done chiefly by laryngologists who as a result of their knowledge 
of the throat became mterested m the trachea and bronchi With the 
development of thoracu, surgery, however, diagnostic bronchoscopy 
has taken on a very gieat importance Before performing an explora- 
tory thoracotomy, the thoracic surgeon would like to know either 
from his own observabon, or from the observabon of one closely 
associated ivith him, as much as possible regarding the appearance 
of the major bronchi Adequate bronchoscopic experience can be ob- 
tained only after years of observabon m all types of cases The casual 
observer who may only do a few bronchoscopies each year can hardly 
he expected to give a complete report As long as the bronchoscopist 
IS domg frequent bronchoscopies and seeing a large amount of pul 
monary pathology, it does not make any difference whether he is 
primary a laryngologist, thoracic surgeon, pulmonary internist, or 
endoscopist 

Indications and Coniramdicatione.— The most frequent indicabons 
for bronchoscopy are hemoptysis, wheeze, bronchial obstnicUon, or 
repeated attacks of so called pneumonia These may be due to in 
flamraatory processes, tumor, or foreign body There are very few 
contramdicabons to bronchoscopy, and these must be weighed against 
the urgency of the procedure Severe heart disease, aorbc aneurysm, 
mahgnancy of the spme, extreme debihly, or intercurrent acute disease 
would usually contrainicate bronchoscopy except for the removal of 
a foreign body which is causing severe symptoms Each patient must 
be considered individually 

Bronchitis.—The usual patient ivith acute or chronic bronchitis ivill 
probably not require bronchoscopy If, hoivever, the symptoms persist 


oi biuuunectasis, ueiugn or malignant bronchial tumor, 

* Endoscopist MassachusetU General Hospital Instructor m 

bcal School. Boston ^ ' instructor in Surgery Harvard 
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foreign body and possibJy lung abscess If nothing more is found than 
1 bronchitis the mucosa may show some areas of reddening and 
edema with easily bleeding mucosa Such hemorrhagic areas may be 
cauterized with silver nitrate 

Dronchicclasis —The diagnosis of bronchiectasis depends chiefly 
upon the history of cough and etpcctoration together with the x ray 
findings of dilated bronchi on bronchop-apby Many patients g/ve a 
liistory of hemopljsis and in sudi eases at least one diagnoshc bron 
choscopy IS desirable in order to exclude the possibility of bronchial 
obstruction due to adenoma carcinoma stneture or foreign body 
Sometimes the relief of an inOammatory process b} dilating a stneture 
removing secretions thus opening up an amiaj results in definite 
clinical improvement Patients who have bilateral bronchiectasis in 
solving so man> lobes of both lungs that surgical attack is impossible 
are benefited by repeated therapeutic bronchoscopies performed at 
intervals of one to throe or four weeks dcpcndmg on the seventy ol 
the condition At such treatments die secretions are thoroughly as 
pirated from both major bronchi and S ce of JO per cent gomenol is 
introduced Such patients over a penod of months or years have Jess 
sputum less foul odor an improved appetite and gain weight and 
strength 

Bronchography -The broncboscopisl may be called upon to per 
form bronchography This used to be done by injecting iodized oil 
through the bronchoscope but it has been found in recent years that 
better results are obtained by introducing the oil through a catheter 
This catheter may be placed between the vocal cords by the bronchos 
copist immediately after bronchoscopic examination In cases of 
bronchiectasis where large amounts of secretions are present such 
secrebcftis are best aspirated bronchoscoptcally before the broncho 
gram and a belter filling is thus obtained The catheter method de 
scribed by Adams and Davenport* using small amounts of iodized oil 


tremely important 

I »• 


importance to localize tne austess ijus siiouiu always ne done in au 
dition to fluoroscopy and postero anlenor exposure Bronchoscopy may 
then be indicated to nde out a carcinoma which may be present m 
ddibon to the septic process or to still further localize the exact 
^ nnchial orifice from which the pus is exuding Sometimes it will be 
found biOQcboscopically that the abscess is due to bronchial obstruc 
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tion caused either by adenoma, carcinoma, foreign body or some 
type of stricture Tliese may be parbally or wholly relieved by the 
bronchoscopist or if not completely relieved the proper surgical ap- 
proach will be mdicaled In the past when surgical drainage of lung 
abscess often yielded such unsabsfaclory results repeated broncho- 
scopic aspiration of secretions were performed with the idea of drain- 
ing the abscess through the bronchoscope These results usually left a 
great deal to be desired because the abscess cavity is usually located 
well beyond the reach of the brondioscope or the bronchoscopic 
aspuator The straight or curved aspuators can, however, be intro- 
duced into various branches, secrebons aspirated and sometimes in 
flammatory or other obstructions relieved with definite clinical im 
provement The usual medical measures should also be employed, 
including rest m bed, postural drainage, adequate diet, transfusion 
if necessary, intramuscular penicillin, and somebmes aerosol penicil 
Un Since some lung abscesses of rather short durabon are cured by 
medical means alone, it is difficult to evaluate the additional benefit 
obtained by bronchoscopy Each case must be considered individually 
by a thoracic group including pulmonary internist, thoracic surgeon, 
radiologist, and endoscopist 

Tubercutoeis —Bronchoscopy is now used very frequently in pul 
monary tuberculosis “ Contrary to earlier opinions, it has been found 
that bronchoscopic examination m tuberculosis has not spread the 
disease but does give valuable mformabon regarding the presence or 
absence of tracheobronchial tuberculosis Tliere are three forms of 
tracheobronchial tuberculosis, the proliferative, ulcerative and sten 
obc In the prolif entire form there is the formation of conglomerate 
tubercles avith submucosal proliferaUon In the ulcerabve type, there 
IS a diffuse or circumscribed loss of mucosa Either type may go on to 
the stenotic type in which there is definite scar bssue formabon lead- 
ing to partial or complete bronchial obstruction The indicabons for 
bronchoscopy m tuberculosis are as follows 


I ObstrucUve signs and symptoms as shown by 
a Atelectasis 

b Wheeze 

c DilBculty in raising sputum 
d Persistent cough or dyspnea 
e Intermittent Jebrde altacVs 

II Positise sputum when parench)mtl disease js controlled or absent. 

III Hemorrhage unerplamed by parenchymal disease 

tv Contemplated collapse therapy to detctmioe the possible presence of hibercu 
losis in tlie tnchea or contrahteial bronchus 


Some CSC, of intcrm.tlcnf branchml obanict.OT Ihoraco- 

phstj me> be greilly ^lie\c(I by bougienage and bronchoscODic 
,sp„at,nn of secret, one Occ.onnily .t may be found that a pahS5 
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I! only possible by bronchoOTJDV 1?^ i?*' 

oma also comes un in h.i-, , , ^ ^erenba] diagnosis of aden 
increasing use ot lobeet™*r^lll!”“ >>">nchial obstiuchon The 
pulmonary *’ pneumonectomy in certain rase^ nf 


surgeon to 
the presenc 


cases o( broncluaTtube^SkSno on'lo‘1 CT"’’'” u 

lion ^ rather rapidly fatal termina 

bet'lr^iAa? " er)"' ^ »' '>ro"chosc„py in asthma has 

■hat svheeaes ,s ro!T,taa™.r, 

copy should no doubt be done bronchos 

there is no bronclual obstruction from “’^he sure that 

or foreign body Not infre<iiter.fi carcinoma, stncture 

able by broncKpy oX ott*'’'’”'^ 

able regarding the use of »h« ® ®^ cauhon is advis 

pabents mth only a short bstore rfSS’' “ 
a status asthmabcus with se«^hi«e**^^ as such patients may have 
bronchi and bronchioles and m ^ P^®Sg>ng all of the secondary 
at fte tune of brrchos?op?liKpVta^^^ 

There are some patients terminabon 

benefited by repeated bronchoswmc asthmabcs who may be 

of thick tenacious secretions Such^nah excessive amounts 

associated severe bronc£and LK a 

dibon to their asthma ^ ^ bronchiectasis in ad 

„ »■’>' ■wo of bolugu or . 


-do™ 7at c"c7» 

cell carcinoma svhich is extremely rate Metastat,c'^**“^ 
sarcomas* have been seen in the bronchus bi.i 
the lung parenchyma they are unusual in thn m common in 

they do'iecur the dragnL »ayTe esubthS'bv ko”’’; ™“ 
biopsy and parbal temporary relief of faronclSl 
result from bronchoscopic removal obstiucbon may 

Bronchial Adenoma -Hiese tumors usually occur m vonntr 
viduals and they are generally regarded as benign a few o/them 
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have been reported to metastasize to one regional mediastinal gland 
Distant metastases probably do not occur The importance or bmn- 
chial adenoma is the occurrence of bronchial obstruction wth subse- 
quent infection and possibly drowned lung The history is usually a 
long one of cough ivith repeated hemoptyses, wheeze, and somebmes 
repeated attacks of so called pneumonia Bronchoscopic examination 
IS usually essential for exact localization of the tumor and for biopsy 
The beatment of adenoma may be either bronchoscopic or surgical 
The modem tendency is more and more towards lobectomy or even 
pneumonectomy depending on the location of the tumor The ]usb 
fication for major surgery in the treatment of so small a tumor as a 



Jbig <367 (V N M C H No 207971 ) —Typical cauliflower appearance of 
bronchogenic carcinoma obstructing right lower lobe bronchus just below the 
middle lobe orifice Bronchoscopiedly this tumor was considered operable because 
of its location without fixation and without widei^g or fixation of the canna 


benign adenoma is based on the fact that (1) often a large part of 
the tumor is extrabronchial, (2) the mtrabronchial porhon may be 
causing complete obstruction and may have already caused irreparable 
damage to the lung (3) bronchoscopic removal may be hazardous 
because of the possibility of hemorrhage and may be incomplete be 
cause of inability to remove all of the base and the extralummal por- 
tion portion of the tumor -recurrences are therefore not uncommon 
(4) rare local metastases have been reported Here agam each pahent 
must be considered individuaDj, and the rare elderly pabent with a 
small adenoma not causing very much in the way of symptoms mav 
be clinically almost entirely lebeved by bronchoscopic removal In 
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fact one or two bronchoseopjc reoimals of the tumor may be ade 
quate to gi\ e almost complete relief On the other hand, these lumon 
tend to recur and bronchoscopy should be repeated occasionally to 
examine the site of the tumor and to remos e any recurrence 

Bronchogeuic Carcinoma.— Unfortunately bronchogenic caremoma 
IS a more common disease than we used to think Better methods of 
diagnosis b> x ray and by bronchoscopy base resulted in more fre- 
quent positive diagnosis Lobectomy and pneumonectomy have pro- 
vided a surgical attack vvitli at least a possibility of cure The end 
results of thoracic surgery for carcinoma of the lung are, however, 
very disappointmg \^ery few patients are finally cured but some get 
a considenblc pilliafive benefit All lung tumors are of bronchogenic 
ongin and about TO per ctnf of them arise in the major bronchi 
within reach of the broncho^ccpc The bronchoscopist can therefore, 
tell in such cases the exact location of the tumor and can obtain a 
biopsv to determine its exact liistologv A considerable amount of 
information can be obtained bv hronci oscopv as to the operability of 
3 bronchogenic carcinoma (Fig 367) If the turner is Joca’ed in the 
trachea or invading the canm the location is ^uch tJut it canno* be 
removed \\idcning and fixation of the canm i$ almost certain p oof 
of invasion of Uio medustmum bv neoplasm ind is thus secondary 
evidence of inoperibihtv Fixation of the brorehus in the region of 
the tumor is also a bad prognosti'- sign as to surgical excision The 
use of tbe right angle telescope whch permits a view at right angles 
into the upper Jobe bronchi has widened tbe range of bronchoscopic 
visibility Unfortunately, biopsy around tbe comer is usually not 
possible, but the appearance of a nodular stenosis just inside one of 
the upper lobe on£ces is of considerable significance 
^\'lth increasing knowledge regarding tbe incurability of highly 
malignant carcinomas a biopsy report of oat cell caremoma or highly 
iitidifferenbated carcinoma may save an unnecessary exploratory 
thoracotomy On the oUier band, it must be remembered that a con 
siderable number of tumors are beyond the reach of the bronchoscope 
and that, therefore, a negabve bronchoscopy by no means excludes 
carcinoma, in fact, some peripheral carcinomas beyond the reach of 
the bronchscope seem to be tbe most favorable for reseebon and pos 
sible cure Exploratory thoracotomy should, therefore, be readily 
undertaken under such circumstances particularly when a small sus 
picion shadow persists by x ray examinabon Although lobectomy or 
pneumonectomy offers the only hope of cure of caremoma of the lung 
X ray therapy, particularly in tbe highly malignant types of neoplasm 
may S^ve very excellent though rather temporary palliabve results 
A few cases can be cited where the x ray shadow completely disap- 
pared after X ray therapy and whoe the mtrabronchial portion of 
^ tumor was no longer visible at postradiabon bronchoscopy Other 
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forms of treatment for carcinoma of the lung include nitrogen mus- 
tard and castration Further expenence will be necessary before any 
proper evaluation of these forms of treatment can be given 
Foreign Body.— Foreign body removal is an ertremely important 
part of the work of any bronchoscopist, but in many large broncho- 
scopic clinics it forms only a comparatively small percentage of the 
total volume of work The diagnosis of foreign body in the tracheo 
bronchial tree depends first on a carefully taken history Unfortunately 
the possibility of foreign body may be overlooked when taking the 
history and even if the patient is questioned on the matter of choking 
he may have forgotten the episode Children and even adults may 
aspirate foreign bodies without knowmg it Not infrequently a pahent 
will give a history of a choking spell while eating and yet will abso- 



Fig 368 (E T M 0 H No 1985T7) — Foreign bodies consisUng of nut- 
shell fragments in nght lower lobe bronchus of a 54 year old male with no foreign 
body history The cLoical diagnosis had been lung abscess of ten mooths dura 
lion and the x lay diagnosis bronchiectasis lireparoble Ving damage had taken 
place from long sojourn of the septic foreign body 


lutely deny the possibility of having ospuated a foreign body All too 
frequently in spite of a suggestive history the physician may beheve 
that no foreign body has been aspirated and may, therefore take no 
xra> or delay x ray evamination until several Meeks have’ elapsed 
Such patients mvy be tliouglit to have a pneumonia which will eventu- 
ally clear up Physical examination should always be done but may 
not be diagnostic X ray study is absolutely indispensable, mcluding 
iluoroscop), postero anterior film and lateral film " 

“ ">"ch foreini 


I liie oiuncmis 


J not emergencies and are** 
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handled when the regular broocboscopic team is available and the 
optimum time of removal has been reached Metallic foreign bodies 
may remain in the bronchial tree for many years if they are not caus 
mg bronchial obstruction A patient may even be completely unaware 
of the presence of such a foreign body (Fig 368) Foreign bodies of 
long sojourn m the tracheobronchial tree causing bronchial obstnic 
bon and pulmonary suppurabon may produce irreparable lung dam 
age necessitating a later lobectomy *1116 immediate relief of bronchul 
obstruction by bronchoscopic removal of the foreigi body may be 
very dramatic but follow up studies several months later may reveal 
a persistent atelectasis or bronchiectasis, which if producing much 
in the way of symptoms will be an indication for lobectomy or eien 
pneumonectomy. i , 

Most foreign bodies can be removed by the expenenced bronchos 
copist under local anesthesia In dilBcult cases, however, a general 
anesthetic may be necessary and fluoroscopic guidance may be re 
quired 

rostoperatue Ateleciaiis — Postoperabve atelectasis is a rather 
common complicabon of surgery The onset is usually sudden, occur 
ring one to three days following operation The symptoms are pain 
in the chest elevation of temperature and pulse with dyspnea distress 
and possible cyanosis Although the coodibon frequently clears spon 
taneously by cough or change in the position of the pabent, if this 
fails bronchoscopic aspiration of the mucus plug causmg the obstnic 
tion IS indicated and will often be followed by dramabc improve 
ment Bronchoscopic aspirabon for postoperative atelectasis is now 
considered so important that many chmes are training their anesthe 
tists to carry out this procedure In this way more senous complica 
tions such as pneumonitis pneumonia atelectasis bronchiectasis and 
lung abscess may be prevented 

ESOPIIACOSCOPY 

Indications —The commonest symptom of esophageal disease is 
dysphagia All patients complaining of dysphagia should be care 
fully exammed by a competent radiologist followed in many cases by 
esophagoscopy X ray examination is of fundamental importance and 
wall usually determine whether or not esophacosconv r.^ ^ 


, .. uuu suuie degree of esophagitis 

which has not been disclosed by x ray IF esophageal symptoms per 
sist in the presence of a negabve x ray esophagoscopy should be per 
formed anyway Persistent substemal pain unexplained by other 
examinabons may be an indicabon for esophagoscopy Hematemesis 
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unexplained by other studies may also be an indicaton for esophago- 
scopic examination Regurgitation with or without vomiting is a com- 
mon symptom of esophageal dsease and may be an indication for 
esophagoscopy 

ContraincIicaiioD8>— There are almost no absolute contraindications 
to esophagoscopy in experienced hands Acute illness may require 
postponement except in the case of a foreign body Extreme debihty 
may likewise be a relative contraindication One might hesitate to do 
an esophagoscopy m the presence of a large aneurysm of the thoracic 
aorta 

Carcinoma —Carcinoma is the most frequent and most important 
tumor of the esophagus The commonest symptom is increasing in 
ability to srvallow solid foods Many patients and some physicians 
completely disregard this important symptom and consider the mat- 
ter hysterical This is a very serious error because dysphagia calls for 
immediate x ray exammalion followed in many cases by esophagos 
copy If an irregular obstructing mass is found by x ray exammation 
the chances are that we are dealmg with malignancy Esophagoscopy 
is needed, however, m order to get a biopsy and establish the exact 
histologic diagnosis Maioc surgery for carcinoma of the esophagus 
has now reache-^ v j ^ t «• » • • • 

to all patients 
a contraindica • 

Successful esophageal resections have been performed for very hi^ 
carcinomas In fact, Sweet* has made an anastomosis between Ae 
stomach and the esophagus above the level of the arch of the aorta 
The Wookey® procedure enables resection of carcinomas of higher 
locabon The most important consideration is early diagnosis 
Carcinoma of the esophagus usually appears to the endoscopist as 
an irregular nodular, sometimes cauliflower, mass partially or com 
plelely obstructing the lumen of the esophagus, sometimes ivith com 
plete fixation of the esophagus In lesions at about the level of the 


crossing of the left mam bronchus, bronchoscopy is mdicated in 
addtion to esophagoscopy m order to deleimme whether the growth 
has caused fixation of the left mam bronchus or may have actually 
invaded it Contraindications to esophagectomy include extreme old 
age or debility, or knoxvn metastatic disease, in regional glands or in 
the h%er (See Peritoneoscopy ) In such inoperable cases or m cases 
which have been explored and found inoperable the endoscopist ma\ 
be cubed \ipon to dilate the esophagus by bougienage This may be 
done at the time of esophagoscopy or may be accomplished b\ havinc 
the pabent swallow a tliread* tismg the thread as a guide to subse 
«iuent boupena^ Such bougienage may be easily and safely ner- 
formed in the office or m the outpaUent department By a combma 
fon of boupenage and x my therapy, such patients can usually be 
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enabled to swallow liquids sbatned vegetables, and ground mea^ 
tliereby avoiding gastrostomy 

Carcinoma of the upper part of the body of the stomach not in 
frequently invades the lower imd of the esophagus The etlent of the 
invasion of the esophagus may be fairly accurately determined by 
X ray eTamination Esophagoscopy nuy aid also in determining the 
extent of the invasion and a biopsy may reveal the exact nature of the 
lesion Sometimes submucosal invasion of the esophagus is not grossly 
visible to the esophagoscopist but a biopsy of this area may result in 
a positive histologic diagnosis of submucosal invasion Transthoracic 
approach to such tumors of the stomach will be definitely indicated. 


Uemgn Tumor.-^Denign tumors of the esophagus are uncommon 
Tliey may produce the same symptoms of esophageal obstruction as 
are produced by mabgnant tumors On the other hand they grow 
slowly and may produce very little obstruction They may be peduncu 
lated or submucosal Occasionally the pedicle of the benign tumor 
may be so fang that if it is located in the upper end of the esophagus 
the tumor itself may be regurgitated or vomited into the mouth 
Among the benign tumors of the esophagus should be mentioned 
fibroma, Lpoma, adenoma, papilloma and myoma Although a few 
benign tumors of the esophagus have been successfully treated by 
esophagoscopic removal with improv«I tcchmc of esophageal resec 
tjon it seems advisable that most of them be treated surgically 

Esopliagilts —Probably (he commonest disease of the esophagus is 
esophagitis TIus is recognized only b> esophagoscopy It not only 
occurs as an independent entity but also occurs in associabon with 
carcinoma ulcer and benign stricture of the esophagus It is mani 
fested by reddening and edema of the esophageal mucosa frequently 
with some adherent secretion and sometimes accompanied by small 
erosions with or without hemorrhagic areas Esophagitis is usually 
caused by excessive use of alcohol but sometimes may be caused by 
dietary indiscretions such as the use of very hot or highly seasoned 
fo^s Treatment includes the use of bland diet with frequent feed 
mgs complete ehmmabon of aicoltol and tobacco and adequate 
dental attenbon 

Benign Slriclurc —A not infrequent compheabon of esophagitis is 
benign stricture of the esophagus This also occurs commonly in osso 
elation with peptic ulcer of the esophagus duodenal ulcer and hiatus 
hernia In a previous communication Benedict^ reported forty four 
pabents wth benign stricture of tfic esophagus Almost all of them 
were over fifty years old maWng it ejtremely important to rule out 
carcinoma by esophagoscopy and biopsy In forty four cases the 
henum stricture was associated wiUi hiatus hernia m seventeen with 
j tileer in fifteen and with est^hagcal ulcer in eight Esopha 

present TOen h.. been proved bepon., 
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any reasonable doubt that carcmoma u not present treatment is by 
esophagoscopy and bougienage or by the use of graduated obve 
bouses passed over a previously swallowed thread as a guide It can 
not be emphasized too often that bbnd bougienage is dangerous There 
IS however, very little nsk to gentle dilatation by means of bougies 
passed through the esophngoscope under direct vision or when a 
thread is used as a guide The importance of the thread is to keep the 
bougie \vithm the lumen of the esophagus and for this purpose it 
must be securely anchored by having it pass through a large part of 
the small intestine and then pulling it very tightly up through the mouth 
so (hat it Will actually art as a trolley A few benign strictures of 
the esophagus are intractable to bougienage and m such cases major 
surgery may be justifiable 

Ecophaftal Uteer —Peptic ulcer of the esophagus is rather rare The diagnosis 
may be made by x ray examination and confirmed by esophagoscopy Quite often 
a small ulcer visible by x ray is completely hidden to the endoscopist by red 
demng bleeding and edema On the other hand small erosiooa and areas of 
hfimonhage may be visible to d e esophagoscoput which are not visible to the 
radtoioj;ist Esophageal ulcers may heal spontaneously by the use of a bland diet 
frequent feedings elim nation of alcohol and tobacco and careful dental atten 
tion Some benign esophageal ulcers however go on to stneture formation In 
which case bougienage must be earned out Occasionally major sutgeiy vnll 
be Indicated 

Hialn* Ir^rn » — *1 *•»!-— — 

b( 


pi 


Ly* Stricture^Stncture caused by the mgesUon of caustics are often pro- 
duced by penons alteTnpting to commit suicide but may also occur accidentally 
Senoiu bums occur in the mouth esophagus and sometimes in the stomach The 
himen of the esophagus may be very markedly narrowed or in fact completely 
obLterated Gentle dilatation should be earned out thoroughly The lumen should 
never be lost and need never be lost if the pabent is required to sivallow a thread 
early in the duease This Will not only serve to keep the lumen open but will 
provide a guide for subsequent *■ 
often be earned out peroraTly 1 
bougienage H "*■’ * 

Cardio 
term for a 
eardiospasi 

least suspicion ol carcinoma e •* i. t » 

age of the p 
The medica 

satisfactory * ■ „„ „ 


U ere IS the 


advasable to haae the patient purchase a 


« u iiequently In some cases it is 
bougie and learn to pass it daily at 
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home There are patienU wJlh ^ery bog-sUnduig cardjospasm and a tremendously 
dilated tortuous esophagus In whom st ts not possible to pass the bougie ihrou^ 
the cardiac onGcc Such parents should be hospitalized and esophageal bvage 
earned out repeatedly, using warm sodium bicarbonate solution, foIIowiDg which 
esophagoseopy may be performed and bougies passed under direct vision 

Eeophajceal Varirei^Esophageal sances (Fig 369) are a frequent cause of 


than any other form of treatment, the infection of sclerosing solutions into 
esophageal nances may be well pislified 



Fig 369 (J M , M G if No 30) —Esophageal vancei as seen through the 
esophagoscope 

Selerixlerina.— A good many pabents with scleroderma have no complaints 
referable to swallowing On the other hand, with careful questioning such pabents 
may admit some dysphapa The cutaneous lesions may cause so much pain and 


below the level of the cncopharyngeus muscle and consists of fibrous strands 
crossing the esophageal lumen A web may be observed by x ray etaminafaon 
and may ^o be seen at the lime of esophagoseopy It Is easily traversed by the 
esophagoscope following which these Is a dramatic relief of the previous 

"^^F^^Ional Dysphegi^'-EowhnaJIv imstahle patrenfs of either sex may com- 
nlaln of difficulty in swallowing Fear of dioliing may be a prominent symptom 
may be equal difficulty in swallowing liquid and solid foods So pabent 
Vh be accused of havmg funcbonal dysphagia until all organic causes of 
^i^lty In swallowing have been exeJoded hy radiology and esophagoseopy 
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X ray Most of them do not require esophagoscopy either for diagnosis or treat 
ment The average sue csop^geal diverticulum does not produce symptoms and 
does not require treatment On lb* other hand most large hypopharyngeal 
divcrbcula do require surgical intervention because of regurgitation or pressure 
on the esophagus causing some obstruction Such treatment can be readily earned 
out surgically without the use of the esophagoscope 

Extrinsic Pressure —Occasionally mediaslJoal tumors or glands will produce 
extnrisiG ptesaure co. ♦he, esophagus whiA may cause confusion by x ray examma 
bon In such cases esophagoscopy will be ind caled to rule out intrinsic d sease 
of the esophagus 

gastroscopy 

Gastroscopy is an important adjunct to x ray examination It is in 
no sense a competitive method but an additional one Lesions may 
be seen by one method which are invisible to the other method X ray 
examination is always carried out first because it is a simpler pro 
cedure and may give an adequate diagnosis without gastroscopy 
Moreover it is important for the gastroscopist to know by x ray ex 
ammabon that the esophagus is normal before blindly passing the 
gastroscope 

Indications —Gastroscopy is indicated in all pabents suspected of 
having gasbiUs Such cases include those of unexplained gastrom 
testinal hemorrhage so called gastric neurosis unexplained persistent 


iiai i Ulcer and to follow the healing process m benign ulcer In 
straight forward cases of duodenal ulcer gastroscopy is seldom indi 
cated It may however be indicated in certain cases to study the 
gastric mucosa for the presence of gastritis gastnc erosions or gastric 
ulcerahons In carcinoma gastroscopy will be mdicated to establish 
or confirm a doubtful x ray diagnosis and to determine the gross 
appearance the extent and operability of the lesion Gastroscopy may 
also be of use in helping to deleninne a diagnosis of sarcoma or lym 
phoma benign tumor pol>posis pseudopolyposis and occasionally 
foreign body ^ 

Contraindications —There are \er 
to gastroscop) Obstructing lesions o 
stricture and caremoma will make it 
tlie gastroscope It is inadvisable to 
cases of esophageal diverticula Acuti 

\ 


y fmv absolute contraindicabons 
f the esophagus such as benign 
mechanically impossible to pass 
pass the gastroscope in certain 
' infectious disease max male if 


im 
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advisable to postpone gas'roscopy Extreme debility may be a contra 
indication 

Complications —Trauma to tlie esophagus with minor or major 
perforation is a possibility but is rare jn good hands and wth lie 
proper selection of cases Allhou^ such perforation is not to be con 
siJercd lightly, the advent of chemotherapy has rendered the prog 
nosis much less unifonnl) fatal 

irtatnim«nis — The ongioat \Volf Sclundfcr flexible gastrtiscope is sbll an 
excellent instrument. It is ^e most flexible of all the modem gastroscopes and u 
therefore tJic eaiiest to JjasJ Two American companies have made minor improve 
ments enabling the Operator to change the angie of the Diiimr at the distal end 
by mechanical or electromagnetic control at the piwmial end The greatest 
improvemenl of all however has been nude by an English compaQ}' m the 
flerman Taylor flexible gastroscope which has a ratchet on the proxunal end 
enabhng manipulation of the fletibfe tip This permits study of many areas in 
the stomach prenaatly Inaccessible to the other ordinary types of gtstzoscopes 
Uorl is in progrexs now toward obtaining a much needed channel for aspirating 
secretions and toward the incorporation of a biopsy forceps 

Teehnles^TIie Simpler the technic the belter will be the result. It Is 
important to have the patient <]uiet and relaxed before the introducbon of the 
gutroscope For this reason gasinc hvage or gastric aspiration should be avoided 
If possible In cases of p>Ionc obstruction with gastnc relenbon gastno lavage 
may be earned out several hours before the procedure and before the preliinuiaiy 
sedation u given. Four per cent cocaine gargle gives adequate throat anesthesia iind 
avoids any unnecessary throat tnhibaCioa Having the patients head rest on small 
pillows gives the patieot a sense of security which he does not have when the 
head iS held in the bands of an untrained assistant 


Tlie ISonnal Stomach — Normally the gjstric mucosa is orange red 
in color, the surface is smooth rugae are comparatively small and 
flatten out well with air inflation Peristaloc waves are seen passing 
from a round angulus over a smooth antrum part of the way or all of 
the way to 3 tight closure at the pylorus In about one third of the 
cases the pylorus may not be visible doe to angulation 
Gflsfriiis —Three types of gastritis are generally recognired,'® the 
first superficial which corresponds to what the pathologist calls acute 
gastritis The second type of gastntis is the hypertrophic which cor 
lespouds pathologicalfy to the chronic ^strftw, and thirdly, there ts 
the atrophic gastritis or gastnc atrophy which is also term^ atrophy 


by the pathologist 

Superficial gastntis is characterized gasfroscopically by reddening 
of the mucosa, edema, and often the presence of adherent secretion 
<Fie 3'i'O) Such an acute or superficial gastntis may be caused by 
^cohol or by mducrehoo m diet It may also be seen in acute mfec 
hous disease Increased nervous tension may possibly play a part Ex 
e use of tobacco is a possible factor X ray examination is lihely 
bf entirety negative Treatment includes bland diet with frequent 
fadings elinwriahoa of alcohol and tobacco, adequate rest 



fndoscopy 


1205 


aod freedom from worry Mdd forms of the disease respond readilj^ 
but m severe cases il may take six months or longer for clinical and 
gastroscopic improvement Contrary to some opinions gistroscopic 
improvement may correspond very accurately with clinical improve 
ment 

Hypertrophic Gastritis -This disease is characterized gastroscop 
lOally by the appearance of warty elevahons m the mucosa sometimes 
giving it a cobblestone appearance Pathologically the deeper layers 
are involved and the process is chronic The superficial and hyper 
trophic forms often occur together m the same stomach with or with 
out erosions and superficial ulcerations Some years ago Benedict and 
^IalIory'* Studied resected gastnc specimens and found a satisfactory 
correlation between the pathological and the gastroscopic finding in 



Fig 370 (AD MG 11 No 1WW2J —Acuic superfic al gastnbs with reddening 
edema and adhetent secreboa 

the various types of gastritis The severe hypertrophic type of gastrihs 
responds very much less satisfactorily to the usual type of tseztaient 
namely bland diet with frequent feedmgs ehmination of alcohol and 
tobacco and adequate dental attention 
Atrophic gastritis or gastric atrophy may be the end product of an 
infectious process or may he the result of a deficiency disease Patches 
of gastnc atrophy occur commonly m elderly people and are almost 
always found, m untreated advanced peculowius atieTnia The typical 
gastroscopic appearance is that of a v ery pale smooth thin mucosa 
with numerous blood vessels readily visible shining through Rugae 
ire small or absent Very low or absent hydrochloric acid is the rSe 
Intensive hver therapy vviU usually result in clinical improvement and 
may result in gastroscopic improvement manifested by a return to 
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normal color more nearly normal nigae and absence of visible bleed 
vessels In about half the treated cases howe\er there is no gastro- 
scopic improvement 

Gastritis is commonly seen m the postoperative stomach- The corn 
monest form is the superficial or acute variety Hypertrophic or 
atrophic changes may also occur Postoperative gastritis is prohably 
not a separate entity TJie usual form of treatment should be used 

Varying degrees of hemorrhage occur in gastritis without ulcer 
Massive and even fatal hemorrhage has occurred from mtilbple gastnc 
erosions or from a mucosa which is friable and from which blood 
oozes apparently from every square millimeter Some degree of super 
ficial or acute gastritis is ahvay-s present when there is hemorrhage 
In addition there may be hyp^rophic or atrophic changes Hmor 
rhage from gastritis is such an important entity that all pabenls vvidi 
unerplained gastrointestinal hemorrhage should have gastroscopic 
examination 

Tlie X ray diagnosis of gastnbs is comparatively unsatisfactory A 
negative x ray examination does not rule out gastnbs A posibve x raj 
merely indicates the possibility of gastritis but does not definitely 
establish the diagnosis nor does it indicate the type of gastnbs present 
or the presence or absence of erosions or superficial ulcerabons Occa 
sionally the radiologist will report the presence of hypertrophic gas 
tntis when the gastroscopist will find a normal or atrophic mucosa 
In general careful attention should be paid to the s ray diagnosis of 
gastritis by a competent radiologist and gastroscopic examioabon 
should then be earned out to confirm it and to establish the type and 
seventy of the disease 

In severe types of gastritis differenbal diagnosis from carcinoma 
may be very difficult In such cases both the radiologist and the gas 
troscopist may be in doubt Goth methods of study should be used 
as one method may reveal abnormalities which are not visible by the 
other method la some cases the only way to settle the matter is 
exploratory laparotomy and probably subtotal gastric resection It is 
better to do a subtotal resection for hypertrophic gastnbs than to 
allow a carcinoma of the stomach to grow to inoperability 

Gastric Ulcer —Most true peptic ulcers of the stomach are diag 
nosed by x ray examination There are however some which are not 
visible by X T®y which are found by gastroscopy These are usually 
the superfcial ulcers Conversely there are a number of peptic ulcers 
of the stomach which are visible by x ray but usually because of 
mechanical difficulties may not be visible by gastroscopy Gastroscopy 
wdl be indicated to confirm the x ray examination to demonstrate 
Wv more than one ulcer and to he/p differentiate benign from 

mbmLt IBIOM I" 

eartScofy ft™ 
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Benign Tumor.-Benign tumor of the stomach includes pseudo- 
polyps, true polyps, adenomatous polyps, leiomyomas and neuro 
fibromas Such tumors may be single or multiple Pseudopolyps are 
merely thick, edematous folds of mucos'i which usually flatten out 
readily when the stomach is inflated wth air and are easily differenti- 
ated by gastroscopy from true polyps Pedunculated polyps or papil 
lomas of epithelial origin are not uncommon Adenematous polyps 
attached by a broad sessile base are not uncommon in the stomach 
They frequently occur in an atrophic mucosa and about 40 per cent 
of them become malignant hlulbple adenomatous polyps may occupy 
almost the enUre mucosa of the stomach All patients \vith pernicious 
anemia or gastric atrophy should have frequent x ray examination 
and gastroscopy in order to determine the presence or absence of 
adenomatous polypi or carcinomas Adenomatous polyps are recog 
nized gastroscopically by their broad base and their mucosal origm 
Because of the possibility of malignancy, they should be resected 
Neurofibromas or fibromyomas are recognized gastroscopically be 
cause of their submucosal origin They are usually covered by normal 
appearing gastric mucosa They, therefore, appear as smooth rounded 
submucosal tumors Small surface erosions or ulcerations may be 
present and may cause bleeding Such tumors should usually be re- 
sected because of the symptoms they produce or because of the pos- 
sibility of malignancy 

Carcinoma.-Carcmoma is by far the commonest malignant tumor 
of the stomach Early diagnosis and early operabon afford the only 
hope of cure In order to arrive at an early diagnosis, all methods of 
gastric study should be used, including careful history, physical ex 
ammation, laboratory studies, x ray exammabon and gastroscopy 
Pabents ivith an abophic gastric mucosa are particularly likely to 
develop carcinoma Such patients should be exammed by x ray and 
by gasboscopy at least three times a year Unfortunately, a large gasbic 
carcinoma may be present and sbll be giving piacbcally no symptoms 
\Vhen a large fairly obvious gastric tumor is present by x ray, gas- 
boscopy may be unnecessary In some such cases, however, gasbos- 
copy may be helpful m delerminuig the exact locabon and extent of 
the process, thus enabling the surgeon to decide on the bansabdominal 
or bansthoracic approacli 

Occasionally the gastroscopist may demonsbale a tumor of the 
stomach which was diflicult or impossible to demonsbate bv xrav 
More ofte" ,1 ii v.^ 


between 
gasbic ul 

comparatively cas, It may, however, be evtremety *fflrarircas°ei 
oE saitabs periitalii, orally nonoal, whereas m earemoma E 
penstalhe wave is hVely to h, distorted Tlie response to a,r .“flatmn 
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IS another differential point In gastritis there should be no ngidity 
w hereas in carcinoma the introduction of air «iU suggest a rigid gastnc 
wall ^Varty ele\ations may be present in either gastritis or carcinoma 
but the elevations arc likely to be more nodular in carcinoma Erosions 
%vith or wthout hemorrhage may be present in either case as may 
also sup ‘ ’ j - 

of tile 
usually 

ha\e irregular margins and a dirty or liemorrhagic base Unfortu 



Fig 3"1 (J H M G II No SUIT'S) Proven maLgnant ulcer lesser 
cuivatuie mtb constant defonnity of llic aoguhis raised nodular rnargios and a 
sloughing base over which no penstalbc wave passed X ray examination in this 
case suggested either a boiugn or a mat gaant ulcer 

nately, there is at the present time no satisfactory method of obtain 
ing a biopsy from the stomach Tlie gross gastroscopic appearance of 
a carcinoma may however give some indication of the degree of 


Sareoina^SMCOma 


1 rare tumor of the stomach When it occurs 


‘'ir'”'J^,.KIo'to differentiate it from carcinoma by any d agnostic method 
'^Lra”h^a -Ljmphorna of the stomach is also rare Usually the gastnc niga» 
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are unusually thjck Superficial crosi<a\f and ulcerations occur m different parts 
of the stomach, healing and then reappearing m other locations Differential 
diagnosis by x ray or by gastroscopy ts almcKt impossible The radiologist will 
usually report a \ery severe gastnlis and may mention the possibUity of 
lymphoma cr even an infiltrating type of caranoma The gastroscopist will note 
a very marked verrucous appearance wid» superficial erosions and ulcerations and 
a failure of the gastric wall to distend normally to air inflation He will also note 
extremely thick folds which do not flatten out in quite the normal manner Severe 
gistnbs will ^ obvious and the likelihood oE lymphoma may be suspected In 
a recent case the radiologist felt sure of senous gross disease in the stomach the 
gastroscopist put as his first diagnosis lymphoma with severe gastnbs, and the 
pathologist after the specimen was resected was able only to find gastritis m the 
gross specimen but found defimte lymphoma with gastritis histologically Lym 
phoma however, has been suspected by * ray or gastroscopy on some occasions 
when it was not proved surgically or histologically When lymphoma is senously 
suspected a subtotal gastno resection must be performed in order to make a final 
histologic diagnosis Locahred lymphoma may be adequately resected surgically 
but in man) cases other areas of lymphoma will be present and only palhative 
X ray therapy can be gvven- 


Correlation of Gnstroscopie, Roentgenologic, and Pathologic 
Fmdtnpt in Diecaaea ot the Slomach.— In 245 cases of proved car- 
cmoma,” gastric ulcer, duodenal ulcer, jejunal ulcer, gastritis, benign 
tumor, lymphoma, sarcoma metastatic carcinoma of the stomach wall, 
and normal stomach an attempt was made to conelate the roentgen 
and gastroscopic findings m each case with the known pathologic 
diagnosis Althou-''' * -f - » — •> 

widi gastroscopy 

way compebtive, * ■ 

gen examination appears to be superior to gastroscopy and in other 
cases gastroscopy appears to be superior to the roentgen ray The 
roentgen examination and gastroscopy were about equal in 54 per 
cent of the cases Roentgen cxammalion was considered superior in 
29 per cent, gastroscopy supenor m 17 per cent Tlie chief causes of 
faiiure in gastroscopy were mechanical If the gastroscopist can get a 

satisfactory view of the le' «»• •* 4i.ii- • 

a correct diagnosis arc gr 
gastroscope must be «npr 

and biopsies easily taken oieaier diagnostic accuracy is obtainable 
when both methods are used cooperatively than when either method 
IS used alone 

PEIIITONEOSCOPY 


The peritoneoscope is on endoscopic instrument used for examinmc 
ftie penlnneum of the nMomiml canty and pelvis With this instru 
meat It IS possible to satisfactoiily eranune the surface of the hvei 
the nsible portion of the abdommal and peine pentoneum, the uterus' 
and fieqncnll) both tubes and both manes The instrument isTi 
little or no a-alue in inspeebng deeper organs ‘ ** 
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ploratoiy lap'rotomTn^b?^™ i,™ “ “ 

cmoma of the Incr ot ocnimm ’'‘T^essly advanced cat 

■J'agnosis that «ouM ofhei^mo PoJil.vely establijtag a 

tJicrefore, inclicated >n m,.... wplorafory laparotomy It is, 

nasM of cfrtosis henatitis.^n^'^ wclnding some 

cmoma Ascites not of^carchac*^^^i“™™™ metastahc cor 
of 11.0 lisor. tnb^loS f'””' “'S'" ‘>“= *0 “rThos,, 

l.al diagnosis may be ™Ko'n % “'"'""".“'oa" Tlo differcn 
Multiple abdomiani or pelvic ni'L^m Peritoneoscopy and biopsy 
"lay be an indication for^toneo,™ ”■> 

the heart or the\„gs nrp" ,„'S.T°''?,'’'?"'T 

contraindication The adhesions is a relative 

to pre\ent laparotomy^cars introduced close 

an adequate air spac^ m case? ^“dLnTh b expenenced in getting 
such cases, the nentoneo;™ * aon«ne tuberculous penfonitis In 
bowel with a fatal result *** Introduced directly into the 

careful attention to technic 
Comphcatlone -Diopsy 

vent scnoui h?!ioiXge 'in m^senS of^TJ? 

hemoirhage has occurred only^once^ndM*^^ pentoneoscopies, fatal 

laneed carcinoma of thehverL°"v“Xt£t:^Ta“„^“ 

»ross blood was found 
IS another comphea 

I • • mav Ipid In •> fofu] 


Teehme.-TJie Instrument d«fpj«| by Hutldorln u 
Under novocame anesthesia a 1 cm l^,i™ . ■}" Pro'ed very satufactory 

but ,n .0/ event lo e,„,d j. " "■<!» raaUr m the midline 

peritoneum a small blunt trocar It 0^ 


rystematic manner and should mclutlc brth earned out m a 

oncum tumor masses if any peine pentoneum anri perl- 

the position of the patient may be helpful tacMHiiT t," ‘’i®?"’. Changes lo 
rrcndelenburg and side-ele\ated positions An asnst^m^. ^'^‘^^t*“burg reverse 
ectum or vagina may aid in the esainiiution 'camming finger In the 
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Liver Disease.— In a series of 435 pentoneoscopies, Benedict xe 
ported that the examination xvas undertaken primarily to study the 
liver in over tvvo-thirds of the cases One hundred and seventy pi^ 
bents were found to have metastatic carcinoma, seventy three had 
cuihosis, and the lemainder had various diseases involving the Uver 
Probably the most important smgle use of the pentoneoscope is to 
positively estabhsh a diagnosis of metastatic carcinoma This may 
bav e been primary almost anywhere in die body, but common primary 
sites include esophagus, stomach, pancreas, colon, rectum, breast, 
lungs and prostate In cases of carcinoma of the stomach without 



Fig 372 (E F , M G H No 292135) — Mclastatic caicmoaia of pclvjc pen 

toneum demonstrated by pentooeoscopy Pnmary carcinoma of stomach. 

pylonc obstruction laparotomy will be contraindicated if metastatic 
disease is found in the liver or penloneiun (Fig 372) Similarly in 
cancer of the colon or rectum when obstruction is not present or im- 
minent, the demonstration of metastatic carcinoma may save a laparot- 
omy Many such patients have no obvious site for their primary tumor 
and thus peritoneoscopy may save a great deal of hme in diagnosbc 
study In spite of the reports <rf very radical surgical removal of parts 
of die liver, it is difficult to believe that these are ever curabve or 
even justifiably palliative 

In addition to primary or melastahc carcinoma of the bver other 
causes of hepatomegaly may require invesbgahon by peritoneoscopy 
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1 refer to cirrhosis, hepatitis, sarcoma, lymphoma, echinococcal cyst, 
polycy'sbc liver, anti sarcoid In this hospital when there is httle or no 


h\er parenchyma to gi\e adequate microscopic diagnosis If, how 
e\er, carcinoma is suspected, it will be advisable to mahe a direct in 
speclion of the Iner with the peritoneoscope in order actually to see 



Fig 373 (T C M C It No 434957) —Tone cirrhosu with mailced live* 
atrophy u a 6S year old male with long alcoholic history laundice and ascites 
Gallbladder ia foreground appears rebbvely large due to very small size of liver 
The question of niahgnancy was raued chiucatiy but cirrhosis only was found 

by peritoneoscopy 


die liver surface and select the proper site for biopsy On some occa 
sions the differential diagnosis between mfeebous hepatitis and gall 
bladder disease may be difficult Pentoneoscopy with biopsy of the 
liver may make a posibve diagnosis of mfeebous hepabbs and thus 
avoid an unnecessary explorahon for gallbladder disease 

Ascites —A considerable number of pabents present themselves with 
h pf finding of abdomma! fluid Having ruled out the heart and 
one may still be in doubt as to whether the ascites is due to 
bclneys 373), carcinoma or tuberculous penlombs The correct 
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diagnosis may be readily established by peritoneoscopy with biopsy 
Biopsy will be extremely important in a considerable number of cases 
as the multiple tiny implants from carcmomatosis may closely simu 
late m the gross nppeannce the tubercles from tuberculous peritonitis 
Papillary ovarian carcinoma commonly metastasizes widely through 
out the abdominal and pelvic peritoneal cavity By peritoneoscopy it 
will usually be possible to determine the exact extent of the metastases 
and the possibility or impossibility of a palliative resection ^Vhen 
metastases are xvidesprend palbatwe resection will usually be con 
tramdicated Occasionally it will be \ery difficult to determme by 
physical examination whether one is dealing ivith ascites, ovarian 
cyst or other large cystic abdoTninal tutnoi Peritoneoscopy will be 
helpful in such cases 

Jaundice —Jaundice is a frequent presenting symptom and may be 
present in toxic cirrhosis, biliary cirrhosis, carcinoma, or hepatitis 
Some of these patients are elderly and very ill Laparotomy is to be 
aioided if possible Peritoneoscopy with biopsy of the hver may result 
in a positive diagnosis and the avoidance of an exploratory operation 
The prothrombin time should be determined m all cases of jaundice 
before peritoneoscopy If the prothrombin lime is elevated, adequate 
doses of vitamin K must be administered 

Peritoneoscopy is not Indicated tn the acute abdomen In fact an 
acute infectious process m the peritoneal cavity is a contraindication 
to the introduction of the peritoneoscope In exceptional cases how 
exer one may suspect a tumor mass but find on pentoneoscopy some 
type of infectious process A palpable mass in the pelvis, for example, 
may turn out to be subacute or chronic salpingitis A lower abdominal 
mass may prose to be multiple adhesions from a subacute or chronic 
appendictis In one case of acute pancreatitis, peritoneoscopy demon 
strafed multiple pale yellowish implants from which a biopsy was 
obtained which showed fat necrosis 


nEFERE^CES 

1 Adams R and Da\enport L F The Technic of Bronchography and a 

SysWTO c! VotwtKVaVow JAMA 118 Han 10)1942 

2 Benedict E B Bronchial ObsUuction and Tracheobronchial Tuberculosis 

New England J Med 227 1013-1021 (Dec 31) 1942 

3 king D S and CasUeman B Bronchia] ln\’ol\enient in htelastahc Pul 

monary Malignancy J Thoracic Surg 12 305-4113 1943 

4 S«-eel R II Subtotal Eiophagectomy wth High Intrathoracic Esophaeo- 

gastne Anastomosis Jn the Treatment of Euensive Cicatncial Ohhtera 
Uon of the Esophagus Surg, Cynec & Obst 83 417-i27 (Oct.1 iQjfl 

5 "wVey 11 Surgical Treatmmt of Oacrooma of Phaiyns and Upper 

Esoihagus Surg Cynec & Obst 75 499-506 194'’ ^ wpper 

6 Benedict Edward B Carcinoma of the Esophagus wntli Soectl 

RhinoL & Laiyngo] 50 1249 (Dec.) 1941 ^ ® 



1214 EDWARD B BENEDICT 

7 Bffledirt, Edward B ■ Seni^ Stricture of the Esophagus Gastroenterology, 

5 328-329 (April) 1943 

8 Bocir. A V. Di‘ : - I - . -a 

Secondary An. • • • *' 

9 Moench, Hermar ' ■ . • . i ■ 

ing Solution • 

10 Schindler, Rudolf 

Univemty of ■ 

11 Benedict, Edwar “ 

Pathological I'lUiiiiigs lu oasuiiu ouig , Gynec. & uosi, 40 
(Feb) 1943 

12 Benedict, Edward B • Correbtion of Castroscopie, Roentgenologic and 

Pathologic Findings In Diseases of ihe Stonuch An Analysis of 243 
Proved Cases Pancoast Lecture. Am I Roentgenol , 55251-274 (Marci) 
1946 

13 RuddocI, J C Pentooeoscopy Siirg, Cynee & Obst, 55 623-339, 1937 

14 Benedict, Edward B Pentooeoscopy in Liver Disease New England J 

Med, 230 125-130 (Feb 3) 1944 



EAULY DIAGNOSIS OF UTERINE CANCER BY 
VAGINAL SSIEAR 

Mauricx Fbemont-Smitii, M D * and Ruth M Graham, B S f 

We are told that 1,500000 men and women today walbng the 
streets of New York are destined to die of malignant disease Of the 
women, uterine ruTlignancy will lall the largest number Seventeen 
thousand women die each year in the United States of uterine (16 000 
of breast) cancer These women die, for the most part, because a 
diagnosis is made too late The reasons for the delay in diagnosis are 
first, insufficient public education, second, inadequate medical educa- 
tion and third, the apparent need for undergomg a complicated pro- 
cedure (biopsy) before, in certain cases the presence of cancer may 
be even suspected 

The vaginal smear test* * * for the eaily diagnosis of utenne cancer 
may save many women otherwise condemned to die A drop of vaginal 
secretion is obtained by passing a glass pipet to the posterior fornuc 
of the vagina Suction is applied by means of an attached rubber bulb 
The secretion is blown on a glass slide, stained and examined for 
cancer cells Criteria for the recognition of cancer cells are given in 
the references quoted 

We have recently seen a woman of 45 syinptomless except for hot 
flashes A supravaginal hysterectomy had been performed five years 
before The cervix looked and felt normal A loubne vaginal smear 
was reported positive for cam V ’ ■ ’ 

On the excised cervix one ' ‘ 

diagnosis only chronic cervie 

to review the slides He made an unequivocal diagnosis of carcrnoma 
m situ 

Another illustration is this case reported through the courtesy of 
the Commonwealth Fund Study A woman of 40 appeared in the 
M'estfield State Hospital tulUout gtjnecologtcal complaint A routine 
vaginal smear was positive for cancer A biopsy taken at the time of 
the first smear showed epidermidizabon of glands Biopsies taken two 
and three months after the smear were negative Biopsy eight months 
later showed epidermoid careinomi 
Neither of these two women was suspected of harboring cervical 
cancer until vaginal smears were examined In neither was a diagnosis 

^ From the Vinceni Memonal IlospiUl (Oie Gynecological Service of the 
, f Medicine and Cyne- 
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made by etanunation of the fixed tissue specimen eien after the 
smears were known (o be positive The biopsy remains without ques 
tion the final diagnostic test It has not been our policy, except in a 
few cases, to opcnte on the basis of a posttiic smear without biopsy 
confirmation The \agmal smear has become, however, a necessary 
complement to the biopsy The report of a positive (or doubtful) 
vaginal smear facilitates and hastens the obtaining of biopsy speci 
mens It is well knowm that the biopsy may miss a very early cancer 
because the in\ oh ed area may be too small to visualize or may he in 
the endocervical canal hforeover, the biopsy specimen may be so 
sectioned in the laboratory as to show no epithelium— a technical fault 
not easy to obviate, especially m small punch specimens Cancer, under 
these circumstances, can be neither diagnosed nor excluded These 
factors Lmit the usefulness of the biopsy in the detection of early 
cancer 

The smear, on the other hand, is not limited to the examinahon of a 
small area but contains cells desquamated from the entire surface 
inducing the endocervical canal and the eudometnal cavity Certain 
tiRiitabons however also apply to the smear method Fust, in some 
carcinomas, especially those arising in the endometrium cells which 
can be recognized as malignant are not found Cancer cells moreover 


Thus false positive reports may be made Accurate diagnosis by this 
method requires training and experience 

In our series of 3720 cases to date, we have studied 285 proven car 
cinomas of the cervix The vaginal smear was positive in 254 Thus 
mistaken negative diagnoses were made in 31 or 108 per cent Of 
ninety eight cancers of the endometrium negative diagnoses were 
made m twenty— an error of 204 per cent Of the 3327 cases without 
cancer a mistaken positive diagnosis vvas made fifty five times— an 
error of I 6 per cent 

Judged in relation to other laboratory tests the vaginal smear is 
accurate An occasional positive Wassermann in a nonsyphihtic or 
the converse does not invalidate the Wassermann test Absence of 


oreatest value in the screening of large numbers of women for cancer 
as the tuberculin test is used to screen for tuberculosis 
Over the past five years seventeen women with proven infnepithe 
hal caremoma of the cervix were studied in the Vincent Afemonal 
I,ahoratory^ Initial vaginal smears were posit. ve in fifteen Perhaps 
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because in early cases less tumor necrosis has occurred, cancer cells 
are more consistently found in the vaginal smear where small car- 
cinomatous lesions are present than m advanced cases The method 
IS thus most applicable to just that group for whom a diagnosis offers 
most hope The vaginal smear is an important complement to the 
biopsy m the diagnosis of early cancer of the uterus 

SUMBURY 

The vaginal smear method of diagnosis is of great value in cancers 
of the female genital tract 

The smear technic is very successful in picking up early and even 
intraepithelial lesions 

Early diagnosis makes cures of cincer possible and this method 
IS therefore an essential part of gynecological diagnosis 
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A CASE OF MALL PSEODOHERJUPHnODITISM THE 
niPORTAACE OF PS^ailATRY I> THE SURGERY 
OF THIS CO>DITIO> 

Fiuacis M Ivccnsou. \I D • and Jacob E Fineslnceb MDf 

Tjus report deals with a case of male pseudohermaphroditism the 
second* studied at this hospital in the past five years The gonads of 
this patient were male while the external sex characteristics were 
female \Vc are following tJie classification of Young* who applied the 
term "male pseudohcrmapliroditism" to a condibon in which the pn 
mary set glands are male in spite of the presence of many femuune 
secondary sex cfianclenslics This differs from true hermaphroditism 
which as defined by Creevy* should be limited to individuals having 
germinal cells of both sexes irrespective of the nature of the external 
genitalia or secondary sex characteristics Cases of adrenal and pituitary 
liirsutism gynecomastia arrhcnoblastoma and teratoma of the testes 
svhich cause alterations in the secondary sex characteristics are to be 
differentiated from pseudohcrmaphrodifes This condition Is consid 
cred congenital OrarrclP has reported the history of a family m 
which five of forty children from $« siblings were pscudohermaphro 
dites 

The d agnosis depends upon two essentials the histology of the 
gonad and the character of (he other genitalia The histology of the 
gonad can be determined only by biopsy at operation Inspection of 
the external genitalia alone docs not give sulfieient informahon for 
a decision to alter a male pseudobcrmaphrodite Case 5 in Youngs 
senes illustrates this point Tfiis patient was raised as a boy until the 
^ vagina 

t gonad 

• ans (he 

? a girl 
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had an erection of the chtons or penis There as'as no famdy history of mentaJ 
disease pseudohermaphroditism or endocnne abnormalities Her early develop 
meet was normal She had the usual childhood diseases She began school at 4 
and when Bist seen at the age of 15 she was a junior in high school 






A CASE OF MALE PSEUDOHEIUIAPURODITIS^I THE 
nIPORTA^CE OF PSYCHIATRY IN THE SURGERY 
OF THIS CO^0ITION 

Franos M I^cFI^sou„ MD* AVD Jacob E Fin'Esincer, MDf 

Tins report deals \wth a case of male pseudobeniiaphroditisin, the 
second' studied at this hospital in the past five years The gonads of 
this pabent were male, while the extemal sex charactensbcs were 
female We are following the classification of Young* who applied the 
term “male pseudohermaphroditism*’ to a condibon in which the pn 
mary sex glands are male m spite of the presence of many feminine 
secondary sex charnctcnstics This differs from true hemiapbroditisni 
which as defined by Creev’y* should be limited to individuals having 
germinal cells of both sexes, irrespective of the nature of the external 
genitalia or secondary sex characteristics Cases of adrenal and pituitary 
hirsutism gyneeomasba, arrhenoblastoma, and teratoma of the testes 
which cause alterations in the secondary sex charactensbes are to be 
differentiated from pseudoheimaphroditcs This condibon is coosid 
ered congenital O Farrell* has reported the history of a family in 
which five of forty children from su siblings were pseudohermaphro* 
dites 

The diagnosis depends upon hso essentials the histology of the 
gonad and the character of the other genitaha The histology of the 
gonad can be determined only by biojisy at operabon inspeebon of 
Sie extemal genitalia alone does not pve sufficient information for 
a decision to alter a male pseudohermaphrodite Case 5 in Young’s 
senes illustrates this point This pahenl was raised as a boy until the 
age of 7 At that bme he xvas seen because of hypospadias, a vagina 

I 


Cate ni*loi7,-A 15 year old wlule single patient J E S C II No 
4226591 'was admitted to the Masiachwetts General Hospital eomplamfng of the 
^sence of m enses lack of breast developnient and a low pitched voice The 

•Assistant tn Surgery Vincent Memonal Hospital (Cyneeologio Service of 
»’^n“*^CTt*ofNewDpsycLaU^ Medical School Department of 

PsyJS Massachusetts Gene-al Ho^tJ 
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Past ILstory.-The patient was the third of four children in a middle class 
family of Scandinavian descent. When the patient was born the obstelncian said 
that she was a boy ' Ten mmutcs btef> he decided that she was a girl Ther^ 
after the patients development was that of a girl As a child the patienthad 
whooping cough chichenpor, mumps at the age of 12 and measles at 13 There 
were no unusual neurotic traits in childhood Three years before admission her 
voice became deep and her cLtons began to enlarge The patient grew to 5 
feet 7 inches, she did not menstruate and her breasts showed no signs of 
development She first noticed the change in her voice when she was 13, but 
does not remember how long it took for her voice to change When I first 
noticed it, 1 didnt think much of it and I hoped and thought that it would 
disappear Then I finally got used to it Once in a while I vvas mistaken for a 
man or boy on the telephone My fne»ds and family never talked about it 1 
knew my voice was low and I feh upset My voice was not like that of other 
•* ' ' chtwis was 

enlar, other girls This 

show< widi a doit for 

the I e mommg, and 

mentioned liaving an erection on seeing the picture of a nude girl There were 
DO dreams or fantasies associated with the erections, she states She did not 
think much about this and did not talk to anyone about it I didnt like it, but 
I diii t worry about it I knew it shouldn t be that way 1 was more like a boy ' 
Her lack of menstruation and breast development worried her 

Social History,— The patient remembers httle of her childhood unbl she 
was 10 Mote intensive focusing on bet early life revealed several memones 
She recalls playing with dolls until about the age of 10 In these games she was 
the mother and always assumed a femimne role Occasionally she pbyed with 
animals and mechanical toys Her sister was more vain and liked to primp 
whereas the patient did cot She was a homebody When her mother had a 
job away from home she took over her duties and was concerned with the 
' guls and she describes 

she bad four latunate 
was too young to go 
- -w eral dates with boys 

She goes to lunch and the movies with her fnends and feels natural in the role 
of a guL Occasionally she goes to mued dances She enjoys danang with boys 
and at limes feels serially aroused by them 

rersonaluy —The chief characteristics are cabnness and dependability She 
has a trustworthy nature and seems mature for her age The pabent spends 
an abnormal amount of time at home taking care of the household She has always 
been considered bright and mteUigent by her parents She is sensibve socially, 
but is outgoing and tends to be eiUaverted She is a leader of an athletic dub 
Jt school and readily assumes the role of a leader or of a follower Her self * 
estimation Is modest She Is considered adaptable and stable Her mood is 
characlcnstically one of contentment and she often reassures her mother when 
tlie mother is worried She is modeiasely aitisbc, enjoymg various types of let 
tenng No recent character changes have been nohccd. 

Fantasy Material -The patient has always considered herself a femsU 
and up to the onset of the present illness had no problems as to her .er Ct.- 
w-as {owA of Ws _ iv. one 

was accurate can whidi 

comg out with b- ■ ■ nlasied 

states that at this , ® She 

When her voice e . topic. 

■ • people 
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no prepuce and no unnary meatus The bbia majors were large, the vagina was 
2 inches in depth, the hymen was utact, the urethral meatus opened /urf abme 
the introitus in the normal female position The uterus wus smili, and no ovaneS 
could [« felt (Figs 374, 375) 

Laboratory Examinaiion^On laboratory esamlnatioo the blood and nnne 
were within normal limits the blood Ilinton test svas negative, the basal* 
meiabohsm w-as plus 4 X-ray of the bones demonstrated a bone age of 10 or 17 
The electroencephalogram was normal 

flormonal assays on admission showed tbat the urinary 17 tetosteroids ranged 
from 2 6 mg to 10 mg , with an average report of 5 mg • per twenty four hours 
The folbclc-stimulating hormone assay was posibve for 65 13 26, and 52 mouse 
units and negative for 104 and 203 mouse units per twenty four hours These 
values fell within the normal female range for tho test in premenopausal patients 

Summary of hTental Suiat— The pabents behavior was a Lttic shy ana 
rebnng Speech was not unusual esceptlng for the deep voice The mood and 
the content of thought were normal and the oncntation was correcL Memon 
was evcellenl in all fields and general informabon was adequate Judgment and 
insight were good tn practical and ihwebcal fields The intelligence quohent 
was 117 

Operation.— Ether examinabon and a laparotomy were performed on October 
20. 1943. by Dr Joe V Meigs The gallbladder liver, spleen and Judneys were 
normal The appendia wa in its usual position and was removed Inspection of 
the pelvis showed the pahent to have a small uterus the size of a gul of 15 
both tubes were tiormvL There vras a gonad in the position of the nght ovary 


than in the usual cryptorchid The left gonad consisted of dense fibrobloshc and 
collagenous tissue but in it were emb^ded a few lumcnless “hibules" similar 
to those seen in the prepubertal testes bo Leydig cells could be identified 
The decision on the operating table was to biopsy the gonad rather than remove it 

Paychlalric Studiea.— The next step was to admit the pabent to the 
psyefcatne semce for psychiatnc study By such a study the true 
nature of thu patient’s sex could be determined The patient was 
studied in the Psychiatnc Ward and is being followed at present She 
has had seven ward admissions On her second admission she was 
tntemevved for twenty eight penods, during which free associabon 
was used to obtain more details about her fantasy life The pabent 
did not talk readily and had to be prompted considerably Great care 


female 
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bents predominant feelings and onentahon were feminine, an attempt 
was made to initiate menstruation and breast development by medica- 
tion with stilbestrol One milligram a day was meffective in starting 
menstruabon However, she reported occasional light headaches, 
tenderness about the mpples with no increase of fullness and no 
hngling, more profuse sweating under the armpits, and a decrease in 



Fig 378 Fig 377 

Fig 376 —Patient m Apnl, 1947 Note enlarged breasts and darkened areolae 
after stilbestrol therapy 

Fig 377 —Note acceptable female appearance after therapy 

number of erections S« days after the stilbestrol was discon- 
™ued, she complamed of hot dashes with flushing At this time tNvo 
oeterminations of keto steroids were 2 6 and 3 6 mg per tiventy four 
ours, which represented lower values most likely due to the medica- 
decided to increase die shlbestrol to 2 mg for twenty- 
^gnt days and then omit it for ten da)rs This regimen was continued 
unng the next eighteen months the menstrual flow became regular 
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uould notice tbesc abnormalities Sbe knew that her voice was Ue that of a 
bo/j, yet she never fancied heiseU as » boy These were aboormahties in a 
gul which were to be corrected. Vocationally the wanted to be a nurse or a 
secretary At present she fantasies meethig boys, kissing them, and at tunes 
thinks of having intercourse with her future husband These ideas appear at 
times during tnasturbatioo. Jfer fantasy life is neither active nor intense However, 
m it she assumes the inssive role, and Identifies with her mother and other 
females 

Attitude toward Problem,— Both the mother and father felt that since the 
patient had been reared as a girl, sbe should remain a gi/I Her fnends and 
rebtives considered her a female and hence it wvuld be a mistake to attempt 


state that he absolutely did not think he could be home and receive the patient 
were she to return from the hospital In boy's clothing 

The patient wanted to remain a gul Iter tastes. Interests aod personal ambi 
pons had always been those of other girls The idea of intimate relations with 


the same thing " After three years of itilbesterol, her breasts developed This 
pleases her She is also grateful for the operaoon wluch removed her clitoris 
‘'In glad It turned out the way it did Im snore suited for a girl" 

Summary of Peycliolo^cal Slutliea.— A battery of psycbologtcal 
tests was administered to the patient dunng her first and second ad 
missions These included the WechsIer*BeUenie Intelligence Test, the 
Borschach and Thematic Apperception Tests, jbe Bemreuter Per 
sonalily Inventory, the Minnesota Mullipbasic Personality Inventory, 
and the Form A of the Term-ici Mdes Attitude Interest Analysis Test 

Her intelligence was well above normal and the personabty tests 
showed a deviation In the dtreebon of femininity The projection 
tests indicated that the pabent was an adolescent with an overpro 
tective mother and a harsh father 'There is evidence of immatunty, 
passivity, and a tendency to avoid unpleasant social situations The 
mother figure is idealued and there is a strong desire for neatness, 
compliance and good relationships wlh girls She identifies wth the 
mother and shows no need for competing with males The female 
qualities of neatness, orderlmess and compliance are seen as desirable 
and leading to success She wishes to be a woman and accepts the 
feminine role The conclusions drawn from the test battery reinforce 
the cbnical opinion that the patient has socialized in a feminine pat 
tern of behavior with which sbe identifies Sbe rejects striving and 
masculine attitudes There is agreement among the various tests in 
that the patient’s personality is defimtely feminine 

Subsequent Course.-Because our studies indicated that the pa- 
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tients predominant feelings and orientation uere feminme, an attempt 
M as made to initiate menstruation and breast dci elopment by medica 
tion \vith stilbestrol One milligram a day was ineffective m startmg 
menstruation Houever, she reported occasional light headaches, 
tenderness about the nipples with no increase of fullness and no 
tingling more profuse sweating under the armpits and a decrease in 



Fig 376 Fig 377 

Fig 376— Patient in Apnl 1947 Note enlarged breasts and darkened areolae 
after stilbestrol therapy 

Fig 377 —Note acceptable female appearance after therapy 

number of erections Six days after the stilbestrol was discon 
unued she complained of hot flashes rvith flushing At this time two 
aelerminations of keto steroids were 2 6 and 3 6 mg per twenty four 
ours which represented lower values most likely due to the medica 
decided to increase the stilbestrol to 2 mg for twenty* 
^gnt days and then omit it for ten days This regimen was continued 
unng die next eighteen months the menstrual flow became regular 
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jnd the frequency of erections dccrcasoA Tlie breasts became en 
larged and the nipples and areolae became darkly pigmented Figure 
370 illustrates the striking change in tlic breast This breast develop- 
ment occurred as a response to esfnn therapy even though testosterone 
was still being secreted The unnary keto steroids vaned from 3 5 to 
54 mg each tuentyfour hours TTie clitoris continued to enlarge 
Because of the decision to jeecp the patient a female, the enlarged 
clitoris was amputated by Dr Meigs on Apnl 29. 1916, two and a half 
years after the original operation Bemoval of the testicle was post 
poned in order to avoid castration which might have precipitated the 
disturbing physical and mental symptoms of the menopause, although 
with modem substitution therapy these menopausal symptoms could 
be controlled Ifovvever, she seems to be progressing satisfactorily 
Since clitondect • - . • ' 

for periods of tv 
Menstruation h 
adiustment has 

Comment.— A similar case of mile pscvdohemaphrodibsm with a 
psychoanalytic study was reported by Finesingcr Meigs and Sulko 
witch * In this case, too, from the inatomic point of view the patient 
was masculine and from the endocrine point of view the patient was 
a normal male except for the cryptorchidism In spite of the anatomic 
and endocrine point of view, the psychological evidence demonstrated 
the patient to be feminine She too was not castrated and was allowed 
to remain a female 

Novak® had a similar case a college girl aged 19 who had been 
looked upon as a fairly normal girl She failed to menstruate Her 
insbncts wore typically feminine with well marked libido toward 
males and frequent turgidity of the "clifons" which was enlarged This 
patient bad normal labia ma)ora and minora a normal hymen and a 
vagina 3 5 cm in depth At laparotomy two testes were found and 
removed and a chtondectomy done Novak says in discussing this 
serious problem, "In spite of the microscopic characters of the gonads 
(male) there was no question that the patient should be allowed to 
continued life as a female Aside from her dominantly female char 
actcnstics and female psychology, the external genitalia were of the 
normal female type, except for the overgrown clifons and rudimentary 
vagina Following the operation “she reported an improvement in 
general attitude and 'her' instincts continued to be strongly femimne 
She did require estnn therapy* ^ 

»_j. — lUng the sex of these 
I and endocrine con 
ohasize another basis 

. ■ ■ hosexual behavior as 

. these cases the per- 
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sonality and the sexual bchawor were feminine, )et the structural and 
endocrine features were essentially masculine The evidence indicates 
that situabonal and cultural factors pla>ed the significant role m the 
patients emobonal de%elopment Psjchiatnc and psychological study 
can define the sexual and social orientation of the patient Once this is 
established, the surgeon can transform the external genitaln to fit the 
psjchosexual beha\ior of the patient 
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EKTEROCELE or posterior vaginal nERNU 
Joe Ylscent Macs M D FA C S * 


An enterocele is a posfenor vagmal bemia This hernia in lie truest 
sense is not a prolapse of the postenor cul de sac either primary or 
following a vaginal a subtotal or a total hysterectomy It has gen 
erally been considered that a bulge in the postenor vaginal mucous 
membrane that is above and not part of a recfocele is due to a pushing 
down or prolapse of the posterior cul de sac Careful observation 
during the past fc^v years has not revealed any hernias due to prolapse 
of the cul de sac that should be considered as enterocele Unques 
tionably this sort of prolapse occurs following the above operations 
but it is more and more evident that this prolapse should not be con 
sidered as a true enterocele 

If a deep postenor cul de-sac progresses and prolapses far enou^ 
the result should be a prolapse of the ontenor wall of the rectum 
through the anus Graham' m 1942 at the meeting of the Amencan 
Surgical Association showed by means of moving pictures the proper 
evaluation of massive tectai prolapse It was evident to his case that 
the antenor rectal wall prolapsed through the anus At operation it was 
clearly demonstrated that this was due to an mvagination of the deep 
cul de-sac into the rectum and out through the anal nng Ihis then is 
the usual and erpccted end result of an elongated cul de sac of Douglas 
In a few instances a deep cul de-sac may he upon the rectum and 
may present as a large rounded bulge on top of the rectum behind 
the posterior wall of tlie vagina and create a large wide bulging 
hernia This lesion may be called an enterocele for sigmoid or small 
intestine may be present in it However it is our expenence on close 
observation that although this might appear to be the usual cause 
of enterocele as we know it it really is not We beheve that a true 


vaginal septum This lesion must be suspected before and looked lor 
at vaginal examination as it can be easily missed A vaginal bulge com 
plained of before operation and present just as soon as the patient 
gets out of bed after repa r of a so-called rectocele is usually such an 
enterocele This bulge is a real hernia and its sac has a small neck is 
de up of very thin peritoneum and often contains small intestine 
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During vaginal or supravaginal hysterectomy, and even total hysterec- 
tomy, this sac can be easily Q\ erlooked It has its origin directly behind 
the cervix, behveen the uterosacral bgaments Such hernias and very 
early types of such hernias, before they have bulged into the recto 
vaginal septum can be recognized at operation by palpation and 
inspechon of Ae area between the uterosacral ligaments directly be 
hind the cervix It is our custom at operahon to lift the uterus high 
and forward and to observe and to palpate with the forefinger the area 
between the uterosacral bgaments Often a small dimple nng or a 
K to % mch herniation will be found here This is the incipient 
enlerocele Others have been encountered that admit the fore 
finger for at least an inch and a few have been found that are deeper 
than that Inasmuch as the Vmcent Hospital group does the abdominal 
part of the total hysterectomy and penneorrhapy first and repairs the 
permeum later it is obvious that small or large hermas would be dis- 
covered. It has been noticed when an enterocele is known to be 
present and operated upon from below that the very thin walled sac 
leads to an area directly behind the cervix During the vaginal part 
of the operation the sac is tied off with a purse string suture and 
then it is our custom to do an abdominal operation At abdominal 
part of the operation the sutures that tied the enterocele off from below 
are found to he directly between the uterosacral ligaments The cul 
de-sac is below and not connected with the enterocele It is clear 
therefore that this type of hernia true enterocele is not a prolapse 
of the cul de sac of Douglas but a separate well defined sac that 
leaves the peritoneal lining of the pelvis between the uterosacral liga 
ments and behind the cervix Small rings and incipient hermas are 
common At operabou the peritoneum of the area between the utero 
sacral ligament is closed by suturing the ligaments together and ob 
lilerabng the area between them with a continuous catgut suture 
This suture is earned to the depth' ' -’r. J 

up and onto the upper rectum or 
earned back again to the origin oi 


two layers of sutures to close the oeiect in the peritoneum This often 
means closing in a good portion of the cul de sac but always obliter 
atmg the area behveen the uterosacral ligaments 
The reason for posterior vagmal hernia that occurs following 
vaginal hysterectomy when the surgeon has closed the cul de sac 
IS obvious When during vagmal hysterectomy the peritoneum is 
opened and a finger is placed in die cul de sac at the postenor per 
itoneal opening a deep area may be found Tb« cul da tiosed bv 
suturing the uterosacral bgaments together deep into the cul de-sac 
In some mstances a small enterocele will be madvertenUy obliterated 
If the cul de sae suture does not happen to include the true enterocele 
opening the enterocele may he entirely missed and the opemnrnot 
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closed Liter (he entcrocele will be found and wjll be considered as 
due to a poorly closed cul de sac It is not diflicult to see how a smalt 
opening between the iiterosacral ligaments could be missed It is hard 
to Msualizc it collapses easily and unless definitely loohcd for mi]] 
be overlooked There is more interest in the closure of the deep cul 
de sac which is not the source of the hernia It is extremely important 
for the operator to note if there is any suggestion of an enferocele sac 
lying upon the rectum just behind the cervix and to try to place the 
index finger in the area just between the utcrosacral ligaments He 
should not be satisfied with a deep col de sac if tliere is a posterior 
vaginal bulge Inveshgafion of this area during vaginal hjsterectoray 
and observation of the posterior peritoneum and cul de sac at sob 
total or total hysterectomy will often disclose a weakness of the per 
itoneum in this region and closure of this sac or nng wH prevent 
(he occurrence of in cnlcroccle after opcntion 


DIAGNOSIS 

There are vanous methods adxocated for the diagnosis of enteroccle 
but the most satisfactory method is simplicity itself The patient should 
be examined in the standing position and she should squat or strain 
down while the examiners finger is in the rectum and the thumb in 
the vagina This method forces air fluid or intestine into the hernia 
The hernia can be easily compressed and it can be definitely noted 
that (he lesion is not a rectocele but a bulge in the rectovaginal sep 
turn Other methods are advocated xvith the patient in lithotomy post 
tion the larger type of cnterocele can be recognized m this way but 
some are missed Eximination with the patient standing is much the 
best and fewer enteroccics will be missed if this method is made a 
part of the routine of vaginal examination It is discouraging to oper 
ate upon patients for any type of pelvic surgery and later to have 
this annoying entity develop Enlerocele can be missed completely 
at operabon That this is not uncommon can be attested by the fact 
that many enteroceles are found after operation It is erroneously con 
sidered that the reason for the enteroceie is a prolapse of the cul de 
sac It is not realized that the most frequent cause is an unrecognized 
enteroceie or an incipient one that has progressed to larger proportions 


THE OPERATION 

The operative cure of this lesion should consist of a careful dis 
section of the postenor vaginal wall with careful search for a small 
thin sac lying just behind the postenor vaginal wall and upon the 
lectum This sac once recognized can be easily dissected up to the 
region behind cervix pie mc is freed and a purse stnng^suhire^is 
placed inside the s 


; and tied It is often possible to reinforce the 
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purse string suture by phcing a transfixion suture m the Mtra per 
itoneum left after the sac is cQt free This procedure may suffice but it 
IS the habit of the author to do an abdominal eicploration to observe 
the suture line and to reinforce it The suture line is always found 
behind the cer\ix between the uterosacral bgaments The closure 
has not alwajs been perfect and die addition of careful sutures in the 
pentoneum from within gives it strength A deep cul de sac may be 
present but this is not the enterocele and gives no symptoms at all 
It is our conviction that the deeper the cul de sac the more livelihood 
that there will be a prolapse of the anterior wall of the rectum 
through the anus rather than a poslenor vaginal wall hernia or the 
so-called enterocele The cul de sac of Douglas enterocele does exist 
but m no case have vve repaired an enterocele from below and found 
at abdominal exploration that it was the deep cul de sac vndv avlucb 
we were dealing Tlic area of the exit of the true enterocele has 
always been between tlie uterosacral ligaments and behind the cervix 

CONCLUSIONS 


1 TT 1 * I 

las bi 
stage 

pated It 1 $ through this opening that the contents of the pelvis can 
prolapse and bulge in the rectovaginal septum 

2 The enterocele is best recognized with the patient in the standing 
position The examiner should have the index finger in the rectum and 
the thumb in the vagina On straining or squatting a bulge will occur 
between the fingers that should be obvious to the exammer as the lead 
mg part of a true hernia and not a rectocele 

3 Recognition of an enterocele leads to the obvious surgical ap 
proacb dissection of the sac from below and a purse strmg closure 
and reinforcement from below Abdominal explorabon and remforce 
ment of the suture line from the inside is of great value 

4 Prophylactic closure of deep or bulging areas behind the cervix 
and between the uterosacral ligaments should help prevent the devel 
opment of such true hernias after such operations as vagina! subtotal 
and total hysterectomy 

5 The recognition of the liemia at die time of ongmal operation 
Will often prevent the operator from considering that his faulty 
closure of the posterior cul de sac has subsequently allowed a prolapse 
of the cul de sac and the formaUon of the enterocele to develop Most 
of these lesions are true enteroceles and careful consideration of this 
problem will disclose the anatomical defect to the operator 

6 Prolapse ot Uie rectum is a hemiahon o! the deep cul de sac into 
the anterior rectal avail svith protais on of the anfenor rectal wall 
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through the anus This is a s^arate surgical entity and should not be 
confused %vith enterocele ” 
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CA^CER OF THE CERVIX. OBSERVATION ON THE EFFECT 
OF X-RAY THERAPY ON REGIONAL NODES 

Lascdov PAittONS, M D , FACS* 


The problem of the proper management of carcinoma of the cervix 
has always been an intriguing one, for it has never remained static 
In recent years, as the results from the accepted form of treatment 
dirou^ x-ray and radium are Vnown, the problem of treatment 
agam comes up for reevaluation However much the survival statistics 
improve and eventually level off, the fact remains that too many pa- 
tients die of the disease despite our best efforts to control it through 
early detection and more effective therapy The challenge of the dis- 
ease remains to mock us, for patients with cancer of the cervix die 
for the most part with their disease sharply confined to the pelvis To 
be sure, certain patients, usually with Grade HI lesions, will die of 
remote metastases to lung and bone, but by far the greater number 
will come to a terminal issue with extensive disease m the pelvis alone 
While the established form of therapy in vogue through the past 
fifteen years, employing x-ray and radium in combination, has pro- 
duced a marked improvement in survival rates for cancer of the cervix, 
the unfortunate fact still remains that at best one of every two patients 
will die of their disease, and more commonly a salvage of one out of 
three is the rule It is not surprising then that a critical eye has been 
turned upon the accepted lorm of therapy 


THE BACKGROUND OF PRESENT TRENDS IN THERAPY 


To better understand the present trend of thought it might be well 
to briefly sketch the background of previous attempts at therapy 
Before the advent of radium the profession plac^ its chief reliance 
for the eradication of the disease upon surgery Radical surgery as 
advocated by Wertheim and championed by Bouney called for ex- 
tensive abdominal attack The entire uterus and adnexa were removed 
together with generous segments of the parametria, rectovaginal septa 
and vagina itself Schauta attempted to approach the same problem 
by his radical vaginal operation The measure of success from these 
procedures was m part due to the extent of the disease, tnadified hv 
the technical skill of the operator, as manifested by his operabve mor 
tahty and morbidity Chemotherapy and the modem conceptions of 
fimd balance and blood replacement had not yet made their appear- 
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ance, and the mortality figures fn the early days were formidable 
enough so that any addition to the medical armamenlanum, such as 
radium, uhich introduced an element of hope of cure while reducing 
the mortality incident to treatment, was certain to be u-armly received 

Radium came into general use m most clinics throughout the coun 
fry to supplant surgery m 1918 to 1920 The initfal enthusiasm v-as 
more than justified when the mcrall salvage increased from approti 
mately 14 per cent to about 20 per cent wfh no inibal mortality 
attributable to its use However, attempts to increase the dosage of the 
local application of radium to handle the extension of the disease 
beyond the cervix resulted m a marked increase in morbidity and 
some increase in mortality as extensive fistulas were produced It 
became apparent that while radium would effectively cure cancer of 
the cervu m a high percentage of cases when the disease was con 
fined to the cervix it was less effective svhen the parametnum and 
regional nodes became involved Inasmuch as approximately 80 per 
cent of the cases of cancer of the cervix have extended beyond the 
confines of the cervix when first seen, it was soon evident that radium 
needed some support if the disease were to be effeehvely controlled 
The 20 per cent five year survival figure bettered anything yet offered, 
but still SO per cent of patients died of their disease 

With the introduction of external radiation m the form of x ray 
therapy, hope was introduced that distant disease beyond the scope 
of radium, either in the panmetnum or m the more distant nodes, 
rmght be eradicated or held tn abeyance Again the initial enthusiasm 
was home out by the improvement in the five year survival stabstics 
which jumped from the 20 per cent average salvage figure for the 
use of radium to a more respectable figure of 35 per cent for the com 
bined use of x ray and radium 

The mortality incident to its use remained negligible but effective 
treatment was not without its early morbidity manifested by roentgen 
sickness and radiation procbtis nor us laic morbidity in the form of 
radiabon stricture of adjacent bowel and the radiation reaction in 
the sbn of the portak of delivery Thus the problem became one of 
dehvenng a more effective cancerocidil dose at the site of the tumor 

Improvements in technics have resulted in less scattering of radia 
bon upon the skm and a more effective treatment of the disease with 
less damage to adjacent structures, such as bowel and bladder If 
improvement in the survival stabsbes was possible with the lower 
voltage X ray machines, perhaps a greater salvage might come from 
apparatuses designed to step up die voltage Hence the development 
of the 400 OOO volt x ray machine, the million volt machine, and now 
the experimental use of the three milbon volt x ray As the natural 
course of the disease in its lymphabc spread became better known, 
^^ent fields for the mb-oduebon of rfeebve x ray treatment have 
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been tried in the attempt to dehver the proper dosage to the tumor 
and the common sites o! extension ot the disease, such as the ihac and 
obturator areas Thus the \agmal cone technic has been advocated 
by Behney Attempts to attack the obturator nodes more effectively 
were made in a number ol climcs wath the result that necrosis of the 
femoral heads was not an uncommon sequela, resulting in lessened 
enthusiasm for the use of this portal of entry All clinics \sere in agree- 
ment that X ray treatment will not suffice, and the use of radium is 
generally conceded to be the basic requirement for therapy xvith 
X ray emplo> ed as a supplement 

PRESENT TRENDS IN TREATMENT 
Increasing attenbon is now being directed toward a more intelligent 
application of radium The availability of platinum in all lengths and 
strengths for interslitnl use has hei^tened the mterest in methods 
to dehver a more effecbve dose of radium There is sbll a tendency 
to make the disease fit the type of appbeator available, rather than a 
more intelligent applicabon of radium to the disease The dosage 
tends to remain standardized regardless of the extent of the presenting 
disease Hiere is much to learn and improvement in results may still 
be expected 

The survival figures cootmue to improve, hut the initial progress 
has not been maintained and the final survival rate from the com- 
bmed use of radium and x ray by whatever means employed has ap 
patently come to a plateau The statistics from the various clinics vary, 
depending upon the type of material, measured by the extent of the 
disease, th^at is presented to that clinic If, for example, an alert medi 
cal profession and cancer-minded public produce mote cases in the 
early stages of the disease a higher over all cure rate may be expected 
It IS only natural then that there is an increasing enthusiasm for early 
detection of the latent case of carcinoma of the cervix Hence the wide 
spread employment of the vaginal smear Nevertheless approximately 
60 per cent of the pabents with cancer of the cervLx die 

Examining the possible explanabons as to why we are unable to 
salvage a higher percentage of these pabents who for the most part 
die of the disease confined to the pelvis two possibilities immediately 
stand out 

To any one conversant with the problem, the existence of the case 
seemingly resistant to radiation, whether employed as radium alone 
or radium plus x-ray, is well known Unbl recently tune alone was the 
judge of the effechveness of the radiabon Mrs Ruth Graham report 
ing m the February 1947 issue of Surgci^, Gynecofogy and Obst^rics 
has suggested that Ae biological effect of x-ray may be evaluated by 
a considerabon of the vaginal smear during the course of x-ray treat 
ment given as a preliminary to the final mtersbbal radium treatment 
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Tliose indicating a poor response to radiation as exhibited by the 
type of cell %vill be dead Tliose showing an excellent response may 
expect to survive It is possible then that we may have a guide toward 
a more intelligent adaptation of our patient to the type of therapy 
available and wc need not subject her to a treatment doomed to fad 
ure from the start The fact remains that with the accepted form of 
therapy x ray plus radiation a certain percentage of cases treated 
will be resistant to radntion 

The second possible explanation of otir failure to cure patients is 
less of an observed fact than a controversial queshon This has to do 
with the effectiveness of x ra> therapy m dealing x\nth the extension 
of the disease to regional nodes deep to the surface of the sbn namely 
m the iliac and obturator areas An mercasmg amount of evidence 
accumulates to bring the effectiveness of x ray treatment for other 
than the local lesion under ^ senous cloud of doubt 

Queshoning the effectiveness of x ray in the cure of fegional nodes 
involved in disease and knowing that certain cases will be resistant to 


gional nodes as advocated by Taussig Thus he has performed both a 
Wertheim and bilateral Taussig lymphadenectomy on over one hundred 
patients with cancer of the cenxx without a death The cancer in situ 
cases have been excluded and all are frank invasive cancer This is a 
commendable accomplishment indicating that with modem surgery 
and Its adjuncts chemotherapy and blood replacement together with 
a belter Jmowledgc of postoperative physiology a far more radical 
concept toward the treatment of the disease may be entertained In 
this senes the indicabons for surgery have been sharply drawn The 
disease must have been conBned to the cervuc and adjacent vaginal 
wall The patient must have been a good surgical n k as well as rela 
hvely young and thin The surgery then is of the most radical type on 
reasonably favorable cases The indications for the radical surgical 
approach may now be extended to include more advanced stages of 
the disease particularly in that group which may prov e to be radiation 
resistant as indicated by the vaginal smear For this group surgery 
alone holds a hope of cure An increased mortahtj and morbidity must 
of course be accepted 

There remain a large group of cases 70 per cent perhaps who may 
«,Ull not fit into this program Dr Ira T Nathanson has suggested 'i 
surreal approach which is in the expenmental stage but which bids 
fair to occupy a definite place m the treatment of cancer of the cervix 
ApaiO it IS based on the assun^pon that xray treatment will not 
flMUately caie in the ilmc hyposastoc 

*°^obturator areas It does not tackle the problem of the radiation 
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resistant case Without detrachng from the accepted treatment of 
cancer of the cervix by x*tay and radiation, it simply adds a surgical 
attack on tlie distant nodes once a fair assurance has been obtained 
that the local disease js cured The effective part of the surgical ap- 
proach to the ihac, hypogastric and obturator areas lies in the fact that 
because it is a retroperitoneal approach it carries svith it a very slight 
morbidity and to date no mortality, whatever the size or surgical risk 
of the patient Moreover we feel that it provides a better exposure of 
these areas than can be obtained from within the abdomen 
The fact that these nodes are commonly involved was definitely 
confirmed by Meigs who found J7 per cent of positive nodes in the 
cases chmcaUy regarded as Stage I ( Inlernabonal Classification) Of 
the Stage II cases 28 per cent showed positive nodes Taussig, em- 
ploying his intraabdominal lymphadenectomy, found 20 to 25 per cent 
of involved nodes m these areas It is mterestmg to note that in the 
series now being carried out by Dr Nalhanson and the author 14 
per cent of Stage I and 28 per cent of the Stage II have positive nodes 
after a complete course of x-iay and radium therapy This consists on 
30 average of 4500 mg hours of radium given in interstitial needles 
with a central applicator containing 100 mg of radium, supplemented 
by an initial 8000 r units of deep x-ray therapy given by the 200,000 
volt machine, 400.000 %olt machine, as well as by the one million and 

TniUinn • • ’ • 


^wji iiuucs VkuUiu seem lu leiiiaiii me same wtiettier a full course 
of X ray therapy were given or not 
One may argue that if these nodes are involved m disease, surgery 
rvill not cure them any more than x ray will Botmey with his radical 
^Ve^tbeIm procedure cured one out of five Meigs with a more elaborate 
procedure salvaged three of ten Furtlier co^rmabon may be bor- 
rowed from the dissections of this area for cancer of the vulva where 
eight of thirteen patients were alive three years after positive nodes 
were found in these areas 

Iw the course of tlus itudy two very interesting patients have pre- 
sented evidence to raise a farther queshon as to the effechveness of 
deep X ray therapy in curing nodes invoKed in disease in the iliac 
h>pogastric and obturator areas ’ 


Case I —The first patient, M N aged 57 presented a Cta™ tt ■ 

the enure wrvi* with beginning ettension on the"vrpna 
vvaU FoWo'vuig a pretiminary coarse of 7200 t otaU oJ v rav I'hPran^ 

.1,. 400 000 vd, „aeh™ l„,er.OO,l ,.d,™ th" fo" S "S iToT® 
plaUnum needles was inserted in the pent^ry ©f the m-nwfh ® i 12 5 mg 
two 50 mg radium tubes in a central applicator m the cervi PP hy 
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Fg 379 (Pabent M N ) -A node from tiie hypogastric area shows duap- 
learaace of Bonnal fat and closed s ouso ds A large part of the node U replaced 
ry radiabon fibrosis The tumor cells so the left center show no tod cabon of 
adiabon response 
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sisience of dise«e. ihe right side a phimed bilateral tetiopentooeal node 
dissection was undertaken. Direct evidence radiabon reacbon was at once 
apparent in a moist, wet wound as the erternal oblique muscles were divided 
The peritoneum stripped back with some difficulty, revealing obviously posibve 
nodes occupying the obturator and hypogastric areas and extending up along the 
common iliac The dissecbon was earned out with some difficulty due to the 
cotnbinabon of actively involved nodes plus radiabon reaction The entire area 
W4S dissected clean, beginning up on the common iliac, extending down to 
denude both the external ihac and hyimgastnc vessels together with the hypo- 
gastric and obturator areas All nodes were clinically posibve 

The reports from the Pathological Laboratory were most illuminating and 
throw some hght on the difficulbes of properly administenog deep x-ray therapy 
to such widely spaced nodal areas as the common iliac above the obturator area 
laterally and Uie parametrial area locally Tlie nodes removed from the common 
ihac area (Fig 37S) show a complete replacement of the node by tumor without 
the shghtest suggesbon of laiiabon leamion The norosal faV » ewderA together 
with the open sinusoids Neither the stroma nor the tumor has been touched by 
radiation It thus is evident that the involved node lay beyond the scope of the 
radiabon field In this manner some of our cases may be lost The nodes imme- 
diately adjacent m the hypogastric and in the obturator area show extensive 
radiation reacbon with fibrosis, but tumor completely untouched growing with 
the node (Fig 379) This would seem to Indicate that posibve nodes within the 
radiated field had not responded W « ray therapy 


Thus in this one case we may consider some of the reasons to doubt 
the effectiveness of x-ray Uierapy First, tlie involved node may be 
out of the ffeld and second, if it is in the field there is reason to ques- 
tion the eff'ectiveness of x ray a$ a cure One may argue that the delay 
of three months permitted cancer to enter a previously radiated node 
though the pathologists feel that the closed sinusoids sho^vn in Figure 
379 precluded this possibility 


Case II —The second case piesenied an unusual opportunity on chedung the 
point of argument noted above A large and fat Itaban woman. P £ , aged 50, 
presented a Stage 1 lesion of the cervix confined to the endocervix of a freely 
movable uterus without clmical evidence of parametnal extension, so much so 
that a radical Werlheim operation «eeir«l rtr~ • - * 

of such magnitude were encountered 
along the external ihac, and continuing 
Into the hypogastric vein, that furthei 

procedure abandoned after removing tue positive nodes aboR the common «o 
and markmg the site of 
of 7200 r units on the 
foUowed bv 4500 mg h< 


100 mg 10 a central ap&..v-.-i uicai unease was apparent to vaginal smear 
and biopsy after s« weeks, and at two months a retropeHtoneal node dissecbon 
was pei^rmed on the side where previously proven positive nodes were to be 
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Figure 3S0 «oulcl seem to indicate that despite the clinical and 
pathological evidence of extreme radiation reaction, indicated by 
complete replacement of the node by radiation fibrosis, tumor celb 
shovMng no sign of radiation response are shlj present Perhaps this is 
uhat X ray is meant to do It u possible that such a finding may 



Fig 280 (Pabent PE) —Two of three nodes in tbe tame area at a previous 
attempt at ^Verthem1 operauon showed epidermoid Crade II Following mtensne 
radiation this node from the hypogastric area shows almost complete replacement 
of the normal node by the Ebrmu of radiabon Isolated dark islands of tumor 
cells can be seen completely untouched by radiabon 

explain the late metastases Perchance the operation was undertaJeen 
too soon, but It IS also possible that despite the most intense clinical 
radiation response jet encountered in these dissections, active disease 
still lurks in the regional nodes 

COM3IENT 

No xery definite conclusions can be made from these speculative 
observations The present renewed enthusiasm for surgery in the treat 
ment of cancer of the cerxxx appears to be based upon the known 
existence of the radiation resistant case doomed to failure from the 
start by the previously accepted forms of therapy, and upon the 
doubtful value of x ray therapy m the cure of regional nodes involved 

'Revindications for the radical Wertheun procedure combined xvith 
a bilateral pelvac lympbadenectomy will doubtless be broadened in die 



CANCER OF THE CERVIT 12!^ 

re to include the radiation resistant case as well as more advanced 
“s of the disease 

le place of the retroperitoneal node dissechon in the future con- 
of the treatment of carcinoma of the cervix has not been finally 
uated but would seem to be a logical approach m that it can be 
e to apply to the majonty of the cases encountered regardless of 
size, age or general condition of the patient 
issibly in the future, in that group of cases regarded as unsuitable 
radical surgery, radiahon therapy may be reserved for treatment 
he primary lesion, emplojang surgery rather than x ray for the 
ck on the regional nodes 


SARCO^U COTR^OIDES VAGCVAE. COAIPLETE EXQSIO 
OF TIIE TiniOR ES AN INFANT BY THE COMBINED 
ABDOMINAL AND PERCVEAL APPROACH 


Howabd Ulfeldes, M D / akd Stuart H Quan, M D f 


Phimaby sarcoma of the vagioa ts rare, occurring appromnately 
once m every 4,000 gynecological admissions * Allhou^ often dis 
covered while still apparently a local groivth, it is almost never cured 
This discouraging prognosis is even more true of one vanety in par 
ticular, the botryoid tumor of infancy and early childhood 

McFarland* in 1935 collected reports on 1&4 vaginal sarcomas Of 
these seventy four were botryoides All occuired before the age of £2, 
and forty hvo were in children 2 years of age or younger Treatment 
when possible had been local surgical cscision or radiation or both 
No authentic cures could be conf^ed by McFarland, although one 
patient showed no recurrence after one year, and another could not 
be traced Isolated cases* have been reported since this classic jevievf, 
all of them fatal 

These tumors arise just beneath the vagmaj epithebum and foroi 
prolific, racemose, moist and friable groiv^ which project into the 
vaginal lumen and eventually present at the vulva Approximately 50 
per cent begin on the antenor vaginal wall Their progress is one of 
rapid local extension beneath the mucous membrane with eventual 
infiltration of adjacent vucera, particularly the bladder Sepsis and 
uruiary obstruction arc the usual complicalions Only three cases are 
reported to have shown distant metastases, one to the pleura one to 
the lung, and one to a lymph node near the left renal hdus * 

Experience with the radical hysterectomy in cancer of the cervix* 
has demonstrated that complete removal of the uterus and upper 
V a^na is anatomically feasible once the bladder and ureters have been 
freed and retracted out of harms vvay Better understanding of the 
blood supply of the lower urinary tract permits this extensive mobili 
zation vvidiout fear of gangrene, and widi an interruption of function 
that is seldom prolonged Separation of the vagina from the rectum 
IS never troublesome ^Miat is more, the application of contemporary 
surgical knowledge in the use of anesthesia parenteral fluids and 
bacteriostatic drugs has reduced the mortality of this category of 
radical surgery to levels comparabfe with those of mafoc procedures 
in genera] 


•Assistant Surgeon, Massachusetts Ceneial Hospital lastnictor > 
Massachusell* General Hcrepital 
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An almost insoluble problem in exposure confronts the surgeon who 
attempts wide local excision of a vaginal lesion in the infant even 
after a deep relaxing incision into the perineum Limitations of space 
and interference with visibility from uncontrollable oozing combine 
to defeat him By contrast, tlie major portion of the vagina is easily 
accessible from above, and the remainder from below When one 
notes that sarcoma botryoides arises just beneath the mucosa and 
rarely metastasizes, the conclusion is inescapable that complete re 
mo\al of the \aginal muscular tube by a combined abdominal and 
perineal approach must offer the best opportunity of cure 

Nancy A aged 26 months was seen by Dr Jesse S Parler of Glens Falls 
New York with a history of recent urinary urgency and the protnision of tissue 



Fig 381 —Drawing of reconstructed specimen immediately after removal 

from the vulva fint noted by her mother two weeks previously No other symp- 
toms ww described Exanunation under aneslbesia disclosed a racemose tumor 
frotn the upper baU of the postenor wall and fiUing the vagma No 
palpable exlension into other viscera was noted Biopsy was reported sarcoma 
o ti>-oides and the patient was referred to Dr Joe V Meigs 

^amination on admission here showed a healthy female child with a red 
papill^ tumor just visible at the vaginal onfice Studies failed to reveal blood 
m either stools or unne Xrays of the chest spine and pelvis were negative 
vaginal smear showed many tumor cells indistinguishable from those seen in 
«aicinoma of the cervix 

Intramuscular penlcillm was started Operation was performed by Dr Toe 
V Nleigs twenty four hours later •’ 



1242 


UO\VAnP ULFEU^En, STUAirr n quan 


Examination under aitejtheiia revealed a tumor aruing high on (he posterior 
vaginal wall Tlie abdomen was entered through a paramedian incision The uterus 
was tiny and freely movable The ovanes appeared normal The pentoneum was 
opened on the anterior uterine surface and the bladder easily freed Both tubes 
and ovaries wire spared The pentoneum was opened laterally and the ureters 
identified The uterine arteries were hgaled at their ongfn and the bladder and 
lower ureters tlien easily freed fron* the cervu and vagina The bowel was 
separated from the vagina posteriorly Aod the vagina traniecled as low as pos 
sible Tlie pelvic peritoneum was reconstructed and the abdomen closed 

With tlie patient in htliolomy positioa it was then determined that about 
llire«-()uarler inch of vagina remained The perineum was fnnsed for exposure 
and all remaining posterior and lateral vagina easily resected Only that portion 
under the urethra was Spared A small pact was placed in the pcrmeal wound 
and a catheter tewed into the urethra Two hundred and fifty cc of cltrated 
whole blood were given intravenously during the course of the operation hecon- 



struePon of the specimen showed the uterus and major PorUon of the vagina 
present in all byen A wide margin of normal tissue surrounded tlie tumor 

^ The patients postoperative course was uiievenlfuL TIic catheter fell out on 


1 «»•€ hemp flone eveiv irtlier dav and residual urine varied Irom 


he 
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upper half of ihe aginal segment has been djlated by the tumor mass and 
measures 2 5 cm In c rcumference T1 e lov ei half tin nvot ed vag oa measures 



Fg 3S3 11 gh power pi oiom crograph of tumor staned w th Malloiys 
phosphotungst c ac d hematoxyl n to show the large cells w tb granular and 
fib l!a cytoplasm vh ch suggest mperfect muscle str ations (x 500] 



F g 384 —The mysomatous area s sho vn ( x 110) 


13 cm n c eumfereoce Arising n the vagnal waU 0 4 cm from the cervix 
sott tmy I to mm nodules The tumor measures 2 cm n circumference 



1244 


IIOWAHD ULFtLOCR, »rUABT II QUAA 

covers all but 7 mm of the vaginal circumference, and measures cm in length 
In two areas there are soft, gra/'pink blebliLe structures measuring 9 mm and 
04 mm fa diameter attached by a thin stalk The tumor does not appear to 
infiltrate the vaginal wall and underling fascia. 

Microscopic (sections stained with hmatoxybn'eosin and Mallory’s phos- 
pho^^gsbc add hematoxylin) —The polypoid tumor excrescences are cmered 
with uyers of closely packed stratified squamous cell epithelium «hieh resemble 
normal vagfaal mucosa (Pig 382) 

'The bulk of the more solid portions of the tumor is made up of small spindle 
shaped cells with pale basophilic oval nuclei and indistinct cell walls The faintly 



Fig 383 — Upper half of tumor to show ongm m vagma below level of cervix and 
Uck of invasion A, Endocervu B, cervu, C, tumor (x 8S) 

acidophilic cytoplasm seems to end m strands which blend with those of other 


labons trig- . i. t t 

Seeboss through the more tranihicenf potyp* show myxomatous areas char 
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CONCLUSIONS 

1 Sarcoma hotnjoidcs vaginae of chtldren anses just beneath the 
vaginal mucosa and rarely metastasizes 

2 Treatment in the past by wide local excision or radiabon, or a 
combinahon of the two, has seldom effected a cure 

3 Complete removal of the uterus and vaginal muscular tube is 
feasible by a combined abdominal and perineal approach 

4 The only example of this lesion ever seen in the Massachusetts 
General Hospital is reported to illustrate this cootenbon 
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nUPTURED CERVICAL DISKS 

A Summary of Tw'eniy-four Verified Cases 

JosT J Miciuxsen, M D , FA C S * 

Is 192S Stookej published a paper on the subject of cord compres 
Sion due to "ventral extradural cervical chondromas" He desenbed 
seven cases mfh three different syndromes that of bilateral vectraJ 
pressure (three patients), that of unilateral pressure (three patients) 
and that of nerve root pressure (one patient) He reviewed the subject 
thirteen years later at vhich time the underlying pathologic condihon 
was more properly designated as protrusion of the nucleus pulposus 
through the annu/us fihrosus into the spinal eaoal Muter and Ayer and 
others reported their expenenecs with cervical cord compression by 
ruptured disks, Semmes and Murpbey, Spurhog and ScoviJIe, Michel 
sen and Muter and others contributed to our knowledge of the dim 
cal picture of root compression, heretofore considered rare 
In thu study the number of patients with manifestations of root 
compression without cord mvoKement was considerably greater (20) 
than that with encroachment upon the cord Itself (4) Most frequently 
the disk ruptures occurred at the interspace between the suth and 
seventh, less often between the fifth and suth, and only m one m 
stance between the seventh cervical and first thoracic vertebrae 


during me iiiness— uoi iiectssuiiy on auiiussiua lu un. u 

was pain in the lower portioa of the neck, shoulder region, arm and 
hand The discomfort was aggravated by movements of the neck 
Furthermore, there was great simiJanty of the segmental pattern of 
the symptoms presented by pabenfs with root compression only and 
certain sensory and motor manifestations in (hose with signs of cord 
compression These common features can be accounted for by the 
nature of the underlying pathology a discrete comparabvely small 
mass originating from the intervertebral disk projecting in a circum 
senbed area into the venbal aspect of the vertebral canal and probably 
changing m size and position with movements of the cervical spine 
Segmental sensory disturbances included pam (“stabbing,” “shoot^ 
nc’* "sharp," “acute”) and paresthesias (“numbness” “deadness,” 
i^avmess,”’"tiDgbng." "pins and needles,” “eleebic shocks’) dy-ses 


. ,i„. >JeurosuTeical Service. MassacIniseltJ General Hosp.ul Boston 
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ruttured cervical disks 




^lg 386 — Diitnbuhon of cervical dennatomes A According to Foerster B 
According to Pauchct & Dupret (New England J Med Vol 23J» 1944 ) 

diagrams are more— iltliough not entirely— consistent with the distri 
hutioii ol the sensory ahnormahlics observed than odier charts * 
Segmental motor changes induded weakness, wasting, hypotonia, 
i isLiculations, diminution or absence of arm reflexes and electromyo 
graphic disturbances of the affected muscles Accordinc to 
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th^ segmenfjl innervation of the more important mu5cles of the upper 
ertremity which can be readily eiramincd is as foUo\vs 


Suprupinahu 

Deltoid 

Bleeps . . 

Extensor caipl rsdialis 
FJesor carpi ra^Iis 
Triceps 

Abductor poUicis brevis 
Abductor digid quloU 
Icterosset . 


Cl C5 
C5 C6 
CS C6 
C6 C7 
C6 C7 
cr C8 Th 1 
C7 CS 
C8 Tb I 
C8 Tb I 

the fifth and sixth, the 


biceps anti radial reflex are represented in 
triceps reflex in the seventh, eighth cervical and first thoracic segments 


UMLATEIUL DISK PIIOTRU5ION5, PRODUaNC "BRACnUL 
NEUnALCIA" 

The syndrome produced by lateral protrusions of cervical dis^ 
(Fjg 387, a) seems now well established The chief complaint in 
iHir cases was pain in the region of the scapula, arm and hand, present 


totitno* huiKuht 
I hopf pctfil oa) 



IPyramiitl) (foct 



Fig 387— Diagram to show the relationship of cervical disk herniations t" 
nerve roots and spinal cord, ff, ItrmiatJOii with root compression b, Ilemuticm 
witli iioilateral cord compression r. Herniation with bilateral cord compression 

either from the start ii *’ ' * ^ ’ beginning 

m the shoulder blade ' ' the distal 

part of the extremity pain most 

oahents experienced a dull gnawing ache, more or Jess constant m 
certain muscles of the arm Paresthesias involved the fingers chiefly 
Coughing sneezing straining and. In almost all cases, neefc move 
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ments, particularly hjperextensioii and tilling the head toward the 
side of the lesion, aggravated the sensory manifestations 
Typical changes found on examination included tenderness of the 
shoulder blade, supraclavicular area and lower cervical spine Not 
infrequently there was a "trigger’* point on the scapula from which 
pain and paresthesias in the affected extremity could be ehcited by 
deep palpation 'Objective" sensory and motor abnormalities iniolved 
the respecbve dermatomes and muscles, including reflex changes in 
accordance with the leiel of the lesion 
At the interspace below the fifth cervical vertebra (sixth cervical 
nerve root) sensory manifestations were present in the upper arm (an- 
terolateral) antecubital region, radial forearm, thumb, thumb and index 
finger, or the fingers were spared, at that below the sixth cervical ver 
tebra (seventh cervical nerve root) m the upper aim (posterolateral) 


with a protrusion between (he seventh cervical and first thoracic verte 
bne (eighth cervical nerve root) had pain and paresdiesias in tlie upper 
arm (inner aspect), forearm and little finger Lowis observed sensory 
manifestations on the upper arm (anterolateral and adjacent to the 
axilla) and at the base of the thumb in a patient with compression of the 
fifth cervical root 

As to the motor changes at different levels valuable information 
was obtained from electromyographic studies in cases with compres 
Sion of the seventh cervical root Spontaneous discharges were ob 
served most often from the triceps muscle, also from the deltoid, ex 
tensor carpi ulnaris, extensor carpi radialis flexor carpi radialis and 
opponens poUicis muscles On clinical analysis weakness was observed 
in the biceps and deltoid with compression of the sixth deltoid biceps 
and triceps with involvement of the seventh, triceps adductor of the 
thumb, flexor of the little finger and interossei muscles ivith implica- 
tion of the eighth anterior roots, respectively 
Plam X ray films, as a rule, showed absence of the normal cervical 
lordosis m the lower cervical spine Narrowing of the sixth interspace 
if present, was invariably significant 
Cerebrospinal fluid dynamics were normal The total protein of the 
fluid varied It ’ • - . 

value was foun 


Routine mye 

diagnostic armauiemaiiuiii ruling delects or arrest of the radiooaaue 
«ibstance (injected and removed by the lumbar route) were s^n at 
the site of the ruptured disk 

The ind, alien for operalran ,vas based upon the degree and dura 
lion of 11, e pabent s disab.lity Almost all pahents had a tnal ™th nS. 
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traction and oUicr forms of conservati\e treatment either prior to 
their hospital admission or after completion of the diagnoshc stud) 
In some cases not included in this study a sabsfaetory result of neck trac 
fion made surgical intervenbon unnecessary 

The operation consisted of a subtotal hemdaminectomy, more re 
cently wth the pabent in upnght position The disk fragment uas 
removed extradurally or transdurally if the exbadural approach ^va^ 
deemed inadvisable 

The operabve results were grabfying There were no fatjlibes or 
major complications Two patients developed a recurrence and were 
re-explored One of them, following the second operation, showed a 
mdd Brown S^qiiird syndrome which gradually cleared up except for 
some disagreeable paresthesias in one leg. 'Ibis same pabent later 
developed arachnoi^bs in the cervacal region Another pabent faded 
to regain normal sensabon in the dermatome corresponding with the 
compressed root (C 7 ) after removal of the disk fragment 

^VIlh regard to case reports, I refer to the paper published in 1944 
Linwtabon of space does not permit, and the consistency of the more 
recent obsenabons with the oulbne given previously harefly requires 
additional details The ddFerential diagnosis of spinal root compres 
Sion by ruptured disks versus Tirachial neuralgia* due to other causes 
was also discussed previously Tlie quesbon of cervical root compres 
Sion by arthntic spurs do'crves further studies 

MEDIALLY PLACED DISK PROTntlSIO>S. PJtODUCI^G COMPRFSSION 
OF TOE OERVICAL CORD 

The manifestations in this group are essentially those of a mass 
lesion lying ventral to the spinal cord Their interpretation is not diSi 
cult, if the gross anatomy and physiology of the spinal cord and the 
relation of the lesion to the various structures are kept in mind (Fig 
2) If the disk rupture has occurred paraiuedially f Fig 2 b) pressure 
IS exerted upon one half of the spinal cord wiUi homoljteral pyiam 
idal signs contralateral pain and temperature disturbances and 
homolaleral changes of discruninabon (Brown Sequard syndrome) 
If the whole cord is displaced by a midline lesion (Fig 2 c) bilatenl 
motor and sensory alterations are found Two cases may be cited in 
illustration of these conditions 

Case I— A 47 year old beaw laborer (M C H No 562151) was admitted 
to the hospital because of nght ihonidef i»ict and iwakDess of the nght side of 
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a wheel chair existence at home He was lefened with the diagnosis of “subdeltoid 
bunitis and paralysis tf sight side ” , , ^ .v 

Findings on admission included (1) Tenderness to deep palpaUon over the 
fifth and sixth cervical spinous processes with raduUoa of pain down both arrm 
more on the nghl (2) Right Homers syndrome (S) Ueakness of entire nght 
sde from the shoulder dovm (4) Dmimshed right biceps reflex exaggerated 
nght knee and ankle jerk absence of nght cremsstenc and abdonunal reflexes 
nght Babinski and Hoffman (5) Diminution of pam temperature and hght toucli 
sensation over the left side of the body up to the cUvicle and includmg the ulnar 
aspect of the arm to the finger tips shght impamnent of posihon seme “i nght 
hand hypesthesia on lateral side of nght ann (6) Cerebrospinal fluid exami 
nation total protein 121 mg per 100 cCj normal dynamics (7) Myelogram 
Large space consuming lesion midhne erteoding over to the left causing almost 
complete obstrucUon of the left gutter from the fourth to the sixth cervical 
vertebra ai d also producing a pressure defect on the nght at the fifth cervical 
vertebra 

Operation revealed a ruptured disk fragment at the fifth cervical interspace 
to the nght of the midhne which was taken out tiansdurally 

The postoperative course was smooth The patient was very much improved 
at the tune of his discharge 

Case H —Another very mstrucove case was that of a 49 year old housewife 
(M G H No 403409) who on admission complained of weakness of botli 
arms end legs Three months pnor to admission she noticed a dull ache in the 
left arm aud some weeks later severe discomfort at the base of tlie neck left 
shoulder blade also shooting pam and paresthesias m the left arm and fingers 
aggravated by coughing sneeang and movements of the neck She was treated 
for neurit s Sls days before admission the left leg suddenly became weak 
the weakness rapidly spread to the left arm nght leg and nght arm the unnary 
bladder became paralyzed 

Neurological findings on admission included (1) Tenderness of lower cervical 
spine (2) Almost complete paralysis of left leg marked weakness of nght leg 
and both arms {3) Bilateral pyramidal tract signs triceps reflexes absent (4) 
DinunuUoa of setwatwn for all qualities over the whole body with an upper 
level ID the ulnar aspect of the forearms (5) Unnary relenbon (6) Cerebro- 
spinal fluid examination total protein 2<M mg per 100 cc normal dynamics 
TS-n j r 


a was leiiiovea traosdurally 

The postoperative course was graUfying Tbe paLent now— seven months 
after operation— has normal bladder funeboo normal sensation almost normal 
motor power in her legs marked improvement of the strength of the extensors 
of ^th arms tneeps reflexes are present but she still has intermittent sharp pain 
in both arms on awakening «i the snonuog 


The characteristic clinical signs of cord compression lo these two 
and other patients observed including the very rtamatic Case V in the 
senes reported previously do not require any addihonal comment 
However certain features which are rarely seen m the average 
case of compression of the cervical cord and have been overlooked in 
the past TOll be eonsiilered bneSy They might help to estabbsh a 
specihc syndrome of cord compression by mphited cervical disks They 



1252 


josr j iiioffitsoN 

alio show that tliere is some similarity of manifestations in all cervical 
disk cases, regardless of the relation of the lesion to intraspinal struc 
hires It ought to be stressed, however, that it is the combination of 
factors to be enumerated now which seems to be significant These 
factors were (1) neck shoulder arm pam during the pre paralytic 


dissociabon of arm reflex changes, (4) markedly increased total protein 
in cerebrospinal fluid ( eliminating vascular disease) and no dynamic 
block in three out of four cases (site of protruded mass not sufficient to 
obstruct the subarachnoid space) 

A correct preoperative type diagnosis «, of course, essential, since 
laminectomy can be limited to the interspace involved However, it is 
more important to interpret the preparalytic symptoms properly, before 
the stage of major cord compression is reached Recovery of a seriously 
damaged cord is slow and almost invariably incomplete It is prob 
able that an early complete neurological examination will reveal signs 
of minor cord imohement (motor and sensory fiber tracts) to indicate 
that further thorough studies and perhaps intervention are urgent 

SUSIMARY 

The three different clinical syndromes produced by ruptured cervical 
disks were descnbed 

The experiences wth twelve additional cases exhibiting the basic 
clinical picture of root compression conGnned the data published pre 
viously xvith regard to the type diagnosis, determination of the level 
and operability 

Four cases of cord compression by cervical disks were reviewed 
History and findings of a case with unilateral and one with bilateral 
compression were outlined Ceitaui distinctive features suggesting the 
type of the underlying pathology were enumerated 

Attention was direct^ to the importance of a systematic neurologic 
examination in the preparalyfac stage to protect the patient from the 
impending danger 
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RELIEF OF 1»A1N n\ OPEllATIO^S ON TRE CENTRAL 
NERVOUS SVSTEM 


Wn-UAM H Sweet, M D * 

OpEHATiONS on the central neuruis for relief of severe pain are coin 
mg into progressively more extensive use pan passu wtb our lacieas 
ing knowledge of the loci at which surreal interruption of nerve fibers 
precludes conscious appreciation ofpam or concern about it m different 
parts of the body 

niaeacie Conlotomy — The oldest ot the operations anterolateral 
cordotomy or tractotomy first earned out by Martin at Spillers sng 
gestion has now become a standard procedure in most neurosurgical 
c/imcs and division of the fibers in the anterolateral portion of the 
spinal cord at the second or third thoracic segment can be counted 
upon almost certainly to provide relief of pain referred to any part of 
the body below the costal rnargm on the sule opposite the incision into 
the cord Happily it makes no difference whether the paio Is rrfmed 
to superficial areas or to deeper abdominal or pelvic viscera or whether 
the pain w transmitted over fibers traveling with the visceral or the 
somatic nerves All the pain fibers whatever their provenance appear 
to gather in the anterolateral area of the cord on the side opposite the 
origin of the padiway Thus for the relief of pain below the middle or 
the trunk we are m an excellent position Unilateral division of die 
pain fibers cause? commonly no uotoivard sequel except a transitory 
disturbance of urmary function Bilateral division at one stage on the 
other hand may cause permanent impairment in the control of bladder 
and bowels and even weakness m the lower limbs These undesired 
features are more likely to be avoided if the operation u carried out in 
two stages a week or more apart to permit subsidence m the edema of 
the spinal cord on one side before the tract on the other side is cut 
The second incisiort is made two or three gimal segments distant from 
the point of the initial mcision 

Only in cases of pam referred to phantom limbs following amputa 
tion has the sovereignty of the remedy of cordototnv been senouslv 
questioned. Bailey and 5foersch’ have reported many cases in which 
the operation failed to relieve pam in the special situation m which 
the pam was referred to a phantom hmb At this hospital however we 
are more sanguine about the likelihood rf stoppu g phantom pain hy 
cordotomy Dr J C White’* has reported three cases m which such 
1 — »r,J -"a til I'M " hq#! tn ^ 


Hosp ta'i jjj, 
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BELIEF OF PAIN BY OPERATIONS ON NERVOUS SYSTEM 

Virtually eliminated by section of the spinothalamic tracts We have 
had only one case in which the phantom pain was unrelieved following 
operation In six of our seven cases the pain was referred to a phantom 
lower limb In the seventh case pam in a phantom band and its fingers 
following amputation near the shoulder ]oml has been reheved by sec- 
tion of the spinothalimic tract in the medulla oblongata One of my 
lases had pain referred both to an amputabon stump and the phantom 
extending beyond and is of particular interest in suggesting an ex 
planation of at least a few of the failures of cordotomy 

Case I -M D a male patienl 40 >ear* ok! had had for Iwo years pain lO 
ail amputation stump at the upper thigh which extended down into the remainder 
of his phantom thigh A cordotomy elsewhere in October 1944 had reheved his 
pom for only a few days \Vhen he entered the Massachusetts General Hospital 
for the first time on August 17 1^5 lie showed analgesia over almost all of his 
nghl side below the umbihcus Over a fesv inches along the medial aspect of his 
amputation stump there was maAed hypalgesia but an occsisional pin pnclc was 


thoracic dennatome the patient Insisted that his spontaneous pain was worse 
Upper thoracic anterolateral cordotomy was nevertheless earned out on September 
7 1845 Ao analgesia throughout the ngl t side below the fifth intercostal space 
was produced The patient was relieved at once of all of bs onginal pain and had 
maintained this relief when last heard from sateen months later 

The fact that this patient complained of pain m an area not quite 
auiilgesic to pm prick gave us our clue to the reason for failure of the 
first cordotomy But in patients in whom pam is referred only to the 
phantom limb there is no method of postoperative testing whidi enables 
the in Ka »s- * t. ». j j i • 


•- 11 S.O iiuue 

It was hoped that spinal anesthesia xxould serve as a rehable diag 
noshc test under tiiese circumstances to indicate whether or not the 
cordotomy was complete If the phantom pam stopped when the level 
of spinal -malgesn included all areas below the nuddle of the tru^ 
one would infer that an incomplete cordotomy had been done but if 
ihe phantom pam continued or worsened as m the above case one 
might have inferred that the cordotomy was complete and that the’nam 
was due to a fixation at the intracramal Ie\el of a response pattern m 
voKmg pam Leriche') In my case the persisting relief of 

pain after the second cordotoma demonstrates that fadure of spinal 
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aoesthesia to reLe\ e the pain Is oot a result from which one may infer 
adequacy of a previous cordotomy. Wc remain without a rehable method 
of determining objectively whether or not all of the fibers from the 
phantom Iiave been divided, unless eitensive infiltration wth procaine 
of all nerves to the stump proves to be a valid test 

Ccr>ical Cordotomy.— High cervical cordotomy for rehef of pain 
in the contralateral upper limb and chest has a much more limited 
application, and the higher the dermatome on the upper limb involved 
in the pain, the less likely is it that the surgeon will be able to secure 
the necessary analgesia This case, however, indicates a common type 
in which tins procedure is valuable 


C*SE II —S IS , an 81 year old man, foUovHns an attack of fierp** awfer ifl 
November 1913 had had pam ' ’ — * • 

the third to the auth dorsal or • 

postenor aspect of the chest *i • 

wonened by even the Lghtcjt • 

his waking hours The pojo was improved for a few Jays by A procaine foiectiOD 
in the region of the fourth right lotercoslal neurovascular bunie Several infer 
costal nerves were blocked producing analgesia for a Bye Inch band erovnd the 
left chest and rehevlng all pain temporanJy X ray therapy gave oo relief, aoo 
ultraviolet and infra rM therapy aggravated the pain On September 13, 1945 
he was given a spinal anesthesia with 100 mg of procaine Thu gave an analgesia 
to pin pnek everywhere below the Cnt thoracic segment and reLeved all of the 
pain z5ucomfort returned gradually but had not attained its original severity 
until mid October 19-15 The procaine spinal anesthesia wjs repeated on October 
26, 1015, but gave inadequate relief of ifie pain It become gradually worse and 
on January 11, 1045, right cervical anterolateral cordotomy was performed is the 
lower part of tbe second cervical segment As an essential part of the procedure 
the patient was awakened on the operating table and analgesia over the left 
torso and left upper limb was demonstrated Postopcrativcly h& maintained 


of pain 

The pains of herpes 2 ostcr may be doe to persistence of lesions m 
the posterior root ganglia, to lesions of sensory nuclei in the central 
nervous system, or to both causes In this case the rehef of pain for 
several weeks by spinal anesthesia provided evidence that no lesion 
higher than the posterior horn cells connected with the involved der 
mafomes was producing pain Id earlier years at this hospital the sec 
tion of three or four postenor roots was tried in such cases, but the 
results were disappoinbng This suggests that in the majority of post 
herpetic neuralgias there is a lesion m the nuclei of brain or cord con 
cemed ivjtb transmission of the sense of pain as well as such lesion 
in the posterior root ganglia If we could count on obtaining the high 
level of analgesia secured m the case reported here tipper cervical 
cordolon,, would en,oy a more orteuavo o.e 
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Bulbar Spinollialanuc Tractotomy.— For relief of pain in the 
and upper limb Schwartz® and White'* have introduced secbon of the 
spinothalamic tract in the medulla oblongata I have used this pro 
cedure successfully to provide rehef of pain in a phantom hand, the 
case referred to earlier in this paper 
In the medulli oblongata the topographical disposition of the spmo 
thalamic fibers connected with the arm and neck is disbnctly unfavor- 
able since diey he in the deepest part of the area traversed by the 
whole tract The production of analgesia up to the level of the mid 
cervical segments requires an incision 6 mm deep In my experience 
if an incision at this depth is extended dorsoventrally until the pabent 
is analgesic m the desired arti as tested on the operating table, the 
procedure is poorly tolerated by the patient already grossly debilitated 
hom a mabgnanX Tieop\asm Of the four patients with swell advanced 
cancer upon whom I have done this operation only two have not died 
early m their postoperative course from disturbances probably at 
bibutable to the medullary trauma Tlie two cases surviving operation 
did not have adequate relief from their pain 
Mesencephalic Spinothalamic Tractotomj —For such cases as the 
above we are now giving the mesencephalic spinothalamic tractotomy 
of Walker'" a trial At the level of the midbram the tract although re 
qiuring an incision 5 mm deep is not so close to \atal areas Complete 
inalgesia to pin prick over the desired area was not maintained in three 
of four cases reported by Walker but two of the three cases with 
hypalgcsic zones and the one with analgesia had satisfactory degree 
of relief of pain 

My single expeneiict with this oiieration an encouraging one fol 
lows 


Casi III — P M 1 I 4H of 81 years 1 ad extensive epidermoid c remo na in 
the left side of his neck and at the angle of the mandible metastabc from a lesion 
in the left upper I p which had recurred following local excision in May I&IS 
Forty two hundred r of xray therapy had been given during September 19-16 
but had not relieved adequately the severe pain extending from tlie vertex of 
tl e scalp down to the clavicle antenorly and the scapulae postenoily X rays of 
the cl est suggested extensive metastabc disease in both lung fields but there 
was no pam in the chest A riglt mesencephahe tractotomy under local and 

I enlotlial anesthesia on December 21 1946 produced a marked hypalgesia over 

II e left face and neck with a less pronounced but still marled hypalgesia over 

lie left upper limb and chest which gradually diminished over the abdomen 
There was m nimal if any hypalgesia in the left lower limb Visual fields showed 
1 left homonomous defect whereas they had been normal pteopeialively the 
face and limbs moved normally The ongmal pain was completely relieved from 
ihe bme of o^ratmn until the pabents death three weeks later with cyanosis 
ind dyspnea ^simortem examinabon fa Dt Tracy Mallory s department Jvealed 
H at the Immediate cause of death was probably in the lungs Both were filled 
ul^'i^sinv u *“25 cm ,n diamrter betwee^wE 

were many areas of btonchopneunwnic eonsoLdahon and the two pleural cavnhw 
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c'ODfained a lolal of 2300 ec. of clear, amber-colored fluid I am udebted to Dr 
Charles Kubik for the photograpb €>/ the lesion made Jn the mesencephalon 
(Fig S88) 

The byperpatJiia and disagreeable paresthesias which are somebmes 
a late sequel of this operation had not appeared by the bene of death 
in this case 

Dulliar Trigeminal Traetolomy.— Tlie earliest demonstration that 
an incision into the brain stem can have useful therapeubc results was 
provided by Sjoqvisl® who first desenbed the operation for sechon of 



Fig 388 —Gross fpeeimen three weeks following mesencephalic tractotomy 
Much of the cerebrum has been cut away (o expose the side of the midbrain 
Letter A lies on colliculus, letter B lies on cerebral peduncle The incision into 
the brachmm of (he inferior colliculus lies between the letters A and B and its 
dorsal and ventral limits are Indicated by small arrows 


small percentage of the patients subjected to section of the posterior 
root of the fifth cranial nerve In my expenence of twenty-seven bulbar 
tngeminal tractotomies this bt^e has not been borne out In seventeen 
of mv cases the operation was earned out for the relief of pain not due 
to o^lasm In two of these cases, 12 per cent, a disagreeable constant 
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paresthesia in the skin of the face has constituted a major source of 
dissabsfaction to them, and in two others similar paresthesias have been 
intermittently annoying 

However, the performance of the operation has revealed other ad- 
vantages 

1 Although the cornea (and the entire ophthalmic division of the 
trigemmal nerve) can be deprived of painful sensation, the cornea pre 
serves a touch sensation which is adequate to protect it from damage 
arising from foreign material in the eye After section of the posterior 
toot fibers from the cornea, both touch and pam sensations ate lost and 
the cornea may become ulcerated and opaque Hence, in any case with 
pain arismg in the first division of the trigeminal nerve, m which one 
would have to deprive the cornea of all sensation in order to relieve the 
pain by posterior root section, I prefer bulbar tractotomy In all of my 
cases the pabents have had no comeal lesions despite the fact that they 
have worn no protective eye shields 

2 In patients who do not have useful vision in one eye and develop 
trigeminal neuralgia on the other side, I do bulbar tractotomy, agam to 
minimize the possibility of damage to the remaimog good eye 

3 In patients in whom the motor fibers to the masticator muscles are 
not functioning on one side and in whom trigeminal neuralgia develops 
on the other side, bulbar tractotomy is done because the motor root 
cannot be damaged during this operabon, whereas it is frequently cut 
during a trigeminal posterior root section Although a unilateral paral- 
ysis of the masticator muscles is scarcely noticed by the pabent, a bi- 
lateral paralysis of them is a severely mcapacitabng lesion 

4 In patients in whom the possibility of an organic lesion m the pos- 
terior cranial fossa as a cause for the pam is hard to exclude preopera 
lively, I prefer tractotomy to section of the posterior root of the fifth 
nerve at the extreme anterior end of the posterior fossa 

In the seventeen cases done for relief of pain not due to neoplasm 
there was no mortality and the original pam was entirely relieved m 
sixteen ca > • ■ ’ • 

cation of 

the desu€ ; 


cases m wuicti bulbar trigeminal tractotomy combined with upper 
posterior cervical rhizotomy was used m cases having neoplasms in the 
orophai^Tigeal area, face and neck, there was an operative mortality in 
four cases, 40 per cent, and only one of the cases leaving the hospital 
alive after operation has mambunad ^Uitactory rebef of pam despite 
the fact that analgesia to pm pnek was obtained Hence we are search- 
ing for some better method of ha n dling these cases 
n, lateral rrclroiital Lolralonijr.-There is a possibility that bilat 
CTal ptelropla lobolomy (Ictiiolomj ) maybe the answer to the prob- 
lems stated above Freeman and Watts' have found that in patients 
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'vith pain due to malignant ncc^Iasm, the affective or disagreeable 
component of the pain is likely to disappear following this operahon. 
m which most of the white fibers connecting the prefrontal lobes with 
the remainder of the brain are se\ cred Ev en though when asked about 
It the patient may still state that he has pain, he no longer minds it 
and does not wish analgesic medicabon In a limited etpenence at this 
hospital we have found that if the patient lives long enough he may 
begin again in months or years to complain of his pain Hence vve are 
at present restricting the use of this operation to cases with a short bfe 
expectancy 

Case IV — J J C a joung man of 28 years had pain In and about the ngbt 
orbit which began in May 1945 Dunog the nett month poor vision and proptosis 
on the nght and diplopia appear^ and by mid July 1945 there were oplbjnio- 
plegia and bbndness on the right Operative attack on a tumor m the right middle 
and anterior cranial fossaj and in the nght orbit was earned out in July 1945 
and again for recurrence in NovembM of that year while the patiect was stiK 
in the Army A diagnosis of meningeal sarcoma bad been made la December 
l&i5 bulbar tngeminal tractotomy and gbssopharyngeal neurectomy had 
earned out in an attempt to relieve pain in the face and “deep in the car” The 
pjin In the face persist^ and the pauent had a ccunc of x ray therapy without 
relief The proptosis had become more severe and in October 1946 the right 
eyeball had been nmoved A biopsy at this tune was diagnosed by Di B Cattle 
man as osteogenic sarcoma In preparation for a "do or die” attempt at removal 
of the tumor the nght internal and bter the nght eatemal carotid artenes had 
been Lgated 

The patient fint entered th« Massachusetts General Hospital the day after 
the last named procedure on November 19 1049 However examioaQoo now 


pam uJ his face The bulbar tractotomy had not been done by the authors technic 
and had not produced analgesia to pin pnek throughout any of the three trigeminal 
divisions 
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ti\ely It had risen to 90 when repeated on the eighth postoperabve week He died 
at home on February 7. 1947, after one week of coma his wile was sitisSed that 
he had been reheved of worry Q\er bu tumor and hiS pam 

Partnl Postcentral Gyrectomy.— Oiie further type of oiieration 
remains to he mentioned It has been suggested by Riddoch'^ and 
Leriche* independently that the phenomena of a phantom hmb, in 
eluding the pain referred to it, might be stopped by removal of the 
corresponding portion of the postcentral cerebral gyrus De Gutierrez 
Mahoney^ has achieved an unqualified success w the first case m which 
he earned out this procedure, but m a recent personal communication 
he states, 'I have done only four patients and I am on the point of 
reviewing the results It is now my impression that the procedui;e is not 
the answer for the treatment of painful phantoms There is obviously a 
much wider cortical sensory representation than the postcentral area 
The success in my cases had not been adequately long lived to recom 
mend it other than as a method of study Horrax® has reported results 
which are discouraging m four cases of pain m the limbs due to diverse 
causes 

J T B Carmody and T are recording an interesting experience in 
another cise a man who despite a variety of measures over several 
years, was incapacitated by pain referred to his phantom right thumb 
index and middle fingers \Ve removed the postcentral gyrus over an 
area which included the representation of these three fingers after 
careful studies of the exposed cerebral cortex which included pro 
cainization as well as electricil stimuhtion The patient has remained 
pracbcally free of his pmn for the fourteen months which have elapsed 
since operation Determination of the value of the procedure must 
await reports of more cases 


SUMMARY 

The operations for relief of intinctible pam of thoracic cervical, 
bulbar and mesencephalic tractolomj bulbar trigeminal tractotomy, 
bilateral frontal lobotomy and parhal postcentral gyrectomy ha\e been 
discussed in terms of indications for the pioceduies and probable results 
thereof 
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Ulth pam due to malignant neoplasm, the aifective ot disagreeable 
component of the pam is likely to disappear following this operation 
in which most of the white fibers connecting the prefrontal lobes with 
the remainder of the brain are severed Even though when asked about 
It the patient may still state that he has pain, he no longer minds it 
and does not wish analgesic medication In a limited experience at this 
hospital we have found that if the patient lives long enough he may 
begin again m months or years to complain of hiS pain Hence we are 
at present restricting the use of this operation to cates with a short life 
expectancy 


and antenor erarual fossaj and lo the nghl orbit wa* carried out in July 1^4^ 
and again for recurrence in November of that year while the patient war ^ 
in the Army A diagnosu of mcninseal jarcoma had been made In Discember 
1015 bulbar trigeminal tr>ctotomy and glossopharyngeal neurectomy 
earned out in an attempt to relieve pain in the face and "deep in the ear ^he 
pain in the face penist^ and (he patient had a cou»e of x ray therapy wiW^t 
relict The proplosn had become more severe and in October 1W9 the 
eyeball had been removed A biopsy at this lime was diagnosed by Or B Came 
man as osteogenic sarcoma In prc^ratioo for a do or die attempt at tamO'W 
of the tumor the right internal and, bter the nght eslemal caroud arteries had 
been bgated 

The patient first entered tho Massachusetts General Hospital the day after 
the last nimed procedure on November 10 1946 However esamination now 
disclosed a massive rm swelling in Uie soft pabte and nasopharynx as weu as 


and had not produced analgesia to pm pnek ihroughout any of the three trgeminal 
divisions ^ 



I'ROCAINE BLOCK. OF THE SYMPATHETIC NER\FS IN 
THE STUDA OF INTRACTABLE PAIN AND 
CIRCULATORY DISORDERS 

James C Whitf M D FACS® 

Although the use of drugs to produce insensibility to pain was dis 
covered a hundred years ago a very important by product their use 
m the selective block of the somatic and visceral nerves has been de 
veloped in the past thirty years This method of investigation has been 
particularly useful in advancing aiiatomical knowledge of viscero 
sensory and sympathetic motor innervahon and in the practical appli 
cation of this to the surgical treatment of intractable pain and penph 
eral vascular disease 

Blocking the viscerosensory axones by paravertebral injection of pro 
came hydrochloride was first proposed by Kappis’ and greatly advanced 
by the pioneer work of Lawen * von Ga7a * MandP and Lenche ® The 
method was first used in this hospital by me early m 1927 m the jnves 
tigalion of pam transmission in angina pcctons Later while working 
at Professor Lenche s clinic m Strasbourg I was further impressed by 
Its value and on returning here in 192S lost no tune in putting it to 
wider use In the intervening years Dr R H Smithwick and I have 
blocked file visceral nerves with procaine extensively This has enabled 
us to develop a nt mber of operative measures for the relief of hitherto 
intractable forms of visceral pain In addition its adaptation for measur 
mg the degree of \asoconstnctor tone in peripheral vascular disease 
was first proposed ind developed here* It is the purpose of this paper 
to give an historical account of the development of these diagnostic 
methods and a summary of the clinical advances that have been made 
through their use by the surgical services of this hospital 

From the Massachusetts General Hosp lal. Sursical and Neurosurgical Serv 
ces and the lUrvatd Med cal School Surgcal Lahotalones Boston This nauer 
vaspr- * r - ~ 

t on of • 

•c 

fessoT 

1 In perform ng any paravertebral Inject on care must be exercised not to 
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PROCAIHZ BIXXX OF SVMS>A.TiIErtC JIERVES 

This IS no place for more than a brief comrnent on the technic ; 
safeguards^ of miection, methods which have been descnbea e 
where in detail'” “ and which we have largely adapted from 
excellent monograph of Labat For increasing the accuracy of in 




fig J90 —Technic of inserboD of needles for injection of lumbar sympalhi 
eaai'lia 

tion when permanent block is attempted with alcohol. Gentry so 
have found tint visualization of the position of the needles by x r 
i very helpful procedure The pbcemenl of the needles for infiltr; 


, •Miis 101 a period ot troin one to two h 
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By using larger quantities (S to 10 cc ) of 1 per cent procaine iniected 
against the sides of every second VCTtebra, a very wide temporary 
denervation can be obtained Kappiss* method of mfiltratmg the 
splanchnic nerves beneath the diaphragm, recently unproved by de 
Souza Pereira,'* produces a block of the enbre splanchnic bed and all 
the upper abdominal viscera If, as de Sousa Pereira has stated “it is 
possible before operation to determine what result may be obtained 
this type of operation [sympathectomy] can attain a high degree of 
accuracy " By infiltrating the chain of sympathehc gangha wth pro- 
came at different levels along the verte^al column, it has been pos 
sible to map the - 

viscera with 
porary diagm 

geon, a demcuaiiduuu ot what can be accomplished by the proposed 
operation 

PARAVERTEBRAL PROCAtVX BLOCK IS TIIE STUDY OF VISCERAL 
PAIN 

In certain forms of visceral disease characterized by intractable paw 
the fundamental condition often cannot be corrected by standard tnedi 
cal or surgical measures Yet even under such eucumstances much may 
be accomplished by an indirect neurosurgical attack on the afferent 
nerves which transmit pamful impulses from the diseased organ 
amples of the conditions in which paravertebral block bas been most 
helpful are severe angina pectons, painful aneurysms of the oorta, 
cancer of the upper abdominal viscera, penetrating duodenal ulcer (in 
patients wth advanced coronary disease), postoperative nairoiving of 
the bibary ducts and pancreabc calculi I shall point out briefly what 
we have learned at this hospital about visceiosensory innervation in 
these conditions by means of selective nerve block 

Angina Pectoris —Following (he prediction of Francois Franck'" 
that medically intractable angina pectons could be relieved by sym 
3athectomy, Jounesco" in n. » — 
jangha In his first patient the 
lut in the large number of ce 

ormed by European and A • ^ iul, 

lecade only shghtly over 60 ner ' v 


uuvwuj Ujuk iiJt taiise or surgical failure was incomplete 
namnucal knowledge of the pathways of pain from the heart 
In that year, dunng the course rf an operation for angina pectons 
nder local anesthesia Lenche*' made a most important observation 
Iirect injection of the exposed stellate gan^on with procaine resulted 
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iiJ immediate relief of an attack of severe cardiac pain which de 
\ eloped on the operating table • lo the same year the pubheabon of 
\fandls* expenence with paravertebral lo/ecbon of procaine first sug 
gested the presence of upper thoracic cardiac rami in addibon to the 
classical cervical cardiac nerves These delicate thoracic rami which 
run from the upper tJiree or four thoracic sympathetic ganglia to the 


rey and Atkins “ and by subsequent clinical experience It is now gen 
erally recognized that they constitute an important accessory path 
way for the conduction of pain from the heart 
Soon aft ' ‘ 

ilcoho] to 
Chemical 

seventj five cases at this hospital Results in this group are sum 
inanzed m Table 1 At first nc routinely used diagnostic in)echOH 
«ith protaine before attempting a pcrminent block svilh 'ileohol 
Today after hsenty years expeneoce we are so sure that all the 
sensory ' > i i ee or four 

thoracic er belies e 

that a p ary unless 

anginal pnin fs referred to unusual areas Furthermore dunng tbs 
twenty jear cTpcnenee Dr E \f Bland and I** have been eonvmced 
that in aff but the poorest risk cases direct surgical inferventfon should 
be used either by resection of the upper three thoracic sympathehc 
ganglia or by posterior rhizotomy Today paravertebral alcohol mjec 
tion IS reserved only for the poorest nsk cases It fails to give effective 
block of cardiac pam m some 8 per cent of cases and is followed by 
troublesome intercostal neuralgia in 10 per cent Recurrence secondjiy 
to nerve receneration has been relatively rare (18 per cent) and 
usually mild On the other band resection of the upper three or four 
thoracic sympathetic ganglia or cutting the corresponding posterfor 
jpioal roofs is nearly certain to give permanent relief Although the 
injection method for control of the most severe cases of angina pec 
tons his been largely superseded vve have nevertheless learned a 
great deal from our extensive early experience 
Irvtractahfe Pam m Aneurymia of the Tftoracic Aorta — Movf 
aortic aneurysms are not acutely painful but cause symptoms only 
through pressure on neighbonng structures At times however they 
may produce intense suffering In o u expenence this has been par 


• Tj>nclie alinbirted this clc»rcot inienuphon of pain to paraJ/s s of the coronan 
fibers nthef » uiterniption of the sensory pathway Modem 
e^gnee however favors the Uttcf theoty 



1271 


PROCAINE BLOCK OF SYAIPATllETriC NEKVES 

an aneurysrn in the lowest portion of the descending arch of the aorta 
by injecting the second to sixth thoracic sympathetic ganglia Eleven 
months after injecbon this patient remained free of pain and had 
returned to active work Another successful case has been reported 
by Rasmussen and Farr 

Intractable Pain in Disease of the Upper Abdominal Viscera.— 
Chronic disease of the upper abdominal viscera may be intensely 
painful and injurious to the patient’s morale Formerly division of 
the posterior sensory spinal roots or section of the anterolateral pain 
tract m the spinal cord were the only neurosurgical methods which 
could relieve continuous suffering and prevent addiction to morphine 
Invesbgabon by paravertebral block in the last fifteen years has sboivn 
that Such radical surgery is often unnecessary and can be superseded 
by more selective resection of the lower thoracic ganglia and splanch 
me nerves Ordinarily resection of these structures, as is done in the 
suigieal treatment of hypertension has been the procedure of choice, 
but at bmes the general condition of the pabent was so poor, owing 
to the cachexia of advanced malignancy or coronary disease, that no 
form of major surgery was possible A number of pabents in this pie 
carious state have been given comfort for the remainder of their lives 
by chemical block of the paravertebral ganglia with procaine and alco- 
hol ‘ ’ 

have 


pathways by paravertebnl procaine block and their subsequent per- 
manent interruption is summarized in Table 2 Examination of these 
data shoivs that many of these painful slates represent new and un 
usual problems While relief could have been obtamed by high antero 
lateral cordotomy, some of these patients would have been exbemely 
poor operahve risks and in all interruption of the viscerosensory 
nerves was a far simpler and less mublating procedure However, 
widiout preliminary demonstntion of the rami concerned wifli the 
conduction of pain by paravertebral block this type of selecbve vis 
cerosensory neurectomy would never have been possible 
In addibon to the chronic vanebes of upper abdominal pam pro 
duced by known \isceral disease, Archibald,** Scnmger*< and Dr W 
J Mister and I** base encountered certain cases of obscure abdominal 
pam where e\en exploratory laparotomy had failed to demonstrate 
the causative factor In a number ot instances of this sort where 

p^.r. r 


P ■ • . .. 

F 

n,c«tomy, »ftcr .11 p7and 
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3 ^nis of the aortic arch The first case wa5 particularly interesting 
because the pain s\as referred to the right upper chest, shoulder 
neck, and scalp— that is, over the cervical as weU as the hipest inter 
costal nerves (Fig 392) All pain was relieved for thirty six hours b) 
paravertebral procaine injection of the first and second thoracic 
ganglia, although there was no detectable anesthesia of the sbn A 
subsequent injection uath 93 per cent alcohol gave the patient com 


Fig 392 —X ray of large aneurvsoi of vceDdiog arch of aorta which cju»ed 
contmuows intense pam referred lo stippled areas ui photographs Needles weri 
Inserted at points I and 2 against Ibe sides of the two upper thoracic vertebrae 
Procaine block gave immediate temivirary relief and lavbng interruption f pan 
followed subsequent iniechon of alcohol 

plete relief for the remaining three months of his hft In this instance 
nght sided pain was caused by an aneurysm of the ascending ircli 
of the aorta, whereas m die two subsequent cases tjie aneurysmv 
involved the transverse and desceiuJing portions of the arch Hert the 
pain was leftstdf^ These three paUeuts were all given satisfactory 
rebel which m the case of the longest survivor lasted until his death 
five and one half vears later Reichert*" has relieved the pain from 




X 
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result in further improvement with more prolonged periods of free 
dom from discomfort and that iiltmiate lastmg recovery may be 
attained wthout recourse to actual operation (3) When sympathetic 
block with procaine has given complete rehef for only a short mterval 
upper thoracic sympathectomy or resection of the lumbar ganglia is 
reasonably certain to succeed In the case in which diagnostic block 
has been followed by*no response sympathectomy is not likely to sue 
ceed and some other course of treatment should be adopted 
Experience in the recent xvar*^ ** “ has further emphasized the 
importance of preliminary procaine block in order to avoid useless 
operations as these invariably lead to a further detenorahon of the 
patients morale*’ Some of the results at the Massachusetts General 
Hospital and my personal experiences at two Naval hospitals are 
summarized in Table 3 and have been recorded in fuither detail in 
other publications 


PROCAINE BLOCK OF TIIB VASOCONSTRICTOR FIBERS 


In 1930 I reported that the sympathetic vasomotor fibers could be 
blocked temporarily by procaine as eEectively as by direct opera 
tion® ** Two preliminary papers following a years period of clinical 
use showed that maximal vasodilatation can be brought about by 
paralyzing the sympathetic fibers in the anterior spinal roots (spinal 
anesthesia) by injecting procaine around the upper thoracic or lum 
bar sympathetic ganglia (paravertebral block) or by infiltrating the 
vasoconstrictor axones in the pnnapal nerves to the extremihes (pe 
npheral nerve block) A few weeks before the appearance of the first 
paper Brill and Lawrence” reported the use of spuial anesthesia for 
determining the degree of vasoconstnebon in the lower extremities 
and shortly thereafter Morton and Scott*® published further studies 
showing the value of spinal block Later they advocated penpheral 
injection of the posterior tibnl ulnar or median nerves as the simplest 
method of estimating the visodilator response A j ear previously Sir 
Thomas Lewis*^ hid advocated blocking the ulnar nerve at the elbow 
to determ "*■ t ~ »- • 

ence this 
states of 


arteries in u t ^ luuiiui pomuii oi me limb is of great importance 
These methods hi\e stood up well under the test of time and con 
tinue to be the most effective tests for determining the degree of 
\asoconstrictor tone and differenUating between states of excessive 
Msoconstnction and occlusuc sascular disease Except for the recent 
subslihilion of differential spinal block for full spinal anesthesia i 
method devised ol this hospital bjr Sanio0 and Airoisood"* there 
have been no important modifications in these procedures 
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ill advised abdoimnal opc-raboos had failed In a case in which an 
operahon was performed by Dr Mister and me the patient has 
remained well for six years 

In testmg out unusual vaneties of pain of any sort it is advisable 
to repeat the injection of procaine on more than one occasion and also 
to make sure that inert saline is not equally*effectne In many of 
these cases of obscure pain, especially when complicated by drug 
addiction, it is essential to moke certain that (he complaints are not, 
in part at least, the result of a functional disturbance It is only by 
taking precautions of this sort that failures can be asoided and the 
patients morale not be further unpaired by ill advised surgery In 
general, however, we have been pleasantl> surprised to find bow 
often the neurotic appearing victim of intractable visceral pain has 
responded and been transformed into a stable individual as soon as 
his chrome discomfort has been relieved 

Paravertebral Procaine Block in the Sliitly of the Post (raumatic 
^eulraIgIaa ~The intense discomfort of causalgia,’® post traumabc 
artbnbs with osteoporosis,” ” and the diffuse aching or burning 
that sometimes foUous penpheral amputations* m individuals with 
chronic cold, sweaty extremibes** can often be relieved by paraverte 
bral procaine block (Table 3) The publications of Lenche® and 
Lu 2 u^‘ on this subject are of parbcular interest and should be read 
by all surgeons who are concerned with these problems Some of the 
more fortunate cases, especially those with post baumabc arthritis 
and others classified by Homans** as “minor cousalgia “ may recover 
after one or more paravertebral lujecbons of procaine Others in whom 
"•'* ’• •’ 1 

U 

■ ic 

and disabling, prchminary injection with prooaine is an extremely 
important procedure, as it indicates with a high degree of certamty 
which individuals will do well with chemical or surgical interruption 
of the sympathetic fibers 

The entena for evaluating the role of the sympathetic innervation 
m the post traumatic neuralgias, which should be followed with care 
are as follows (1) Rehef during the penod of effecbve sympathetic 
block with procaine must be complete (2) The persistence of rehef 
for a penod of over two hours indicates that repeated injections may 
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3 Thanks to investigation with paravertebral block it has been 
passible to develop effective methods of viscerosensory denervation 
which carry a mmimum of risk and do not disturb cutaneous sensa 
lion 

4 Stabstical data are presented which demonstrate the high degree 
of effectiveness of sympathectomy after temporary rehef of pain by 
paravertebral mjecbon of procame Intractable painful states which 
can be relieved by these means mclude angma pectoris aortic 
aneurysm certain lesions of the gastromtcstmal tract distention of 
the bihary and pancreabc ducts causal^a painful osteoporosis and 
some types of painful amputabon stumps 

5 Procaine block of the sympathebc hbers serves to differenbate 
states of excessive vasoconstticbon from artenal occlusion Temporary 
release of vasoconstrictor tone however often fails to detect the 
case with occlusion of the major arlenes which will show a gradual 
favorable response through permanent dilatabon of patent collateral 
vessels 
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ARTHRODESIS OT THE ANKLE FOR CORRECTION OF 
FOOT DEFORAimr 

Joseph S Baer, M D * and Eugene E Record, M D f 

The purpose of this paper is to call attention to the fact that certain 
long standing foot deformihes in adults, particularly diose of the 
equinovarus type, may be very satisfactorily corrected, and an excel 
lent funcbonal and cosmetic result obtained by arthrodesis of the 
ankle 

Introduction —The commonly accepted indications for arthrodesis 
of the ankle are malunited fractures, traumatic or infectious arthntis 
and tuberculosis involving the joint The result of ankle stabilization 
(a term used synonymously with arthrodesis) in such cases is ex 
tiemely satisfactory, both functionally and cosmetically There is no 
pain, the contour of the ankle and foot is essentially unchanged there 
IS an excellent gait and in many instances the patient can walk nnd 
even run in normal fashion There is surprisingly free range of motion 
of the foot Some compensatory increase in dorsal and plantar flexion 
occurs in the midtarsal and subtalar joints so that there may remain 
about one half the normal range of motion formerly present in the 
ankle The fact that the operation of ankle stabilization has been 
shown to yield excellent funcbonal and cosmebc results is not gen 
erally appreciated even among experienced orthopedic surgeons The 
laity and the medical profession generally continue to regard this 
"stiffening operation” with the greatest distrust and apprehension 

1 ft. • — tr 


weight bearing posibon Stabilizabon of deformed feet by these 
methods (biple arthrodesis of the Hoke or Dunn typesj has been 
reasonably satisfactorj', but failures and poor results are not uncom 
mon The chief cause of failure is abnormal and uncontrolled mobon 
m the ankle joint The parabsis of the muscles which normally dorsi 
flex the ankle results m a drop foot gait, even after a properly done 
triple arthrodesis In order to present this sanous surgeons base pro 
posed additions to and modifications of the triple arthrodesis All of 
these procedures base as their aim Iimitahon of mobon of the ankle 
joint 
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upon losgthcQizig the teado achilhj dividing the postenot tibial tendon and sta 
bilmng the foot by tnple arthrodesis (Lambnnudi modification) and an anterior 
tenodesis , , , , j 

Convalescence was uneventful The pabents casts were discarded and 



Fig S93 — A B, Preoperahie photographs showing severe bilateral equinovarus 
deformities C, D, Fostoperatlie photographs An ankle fusion has been done on 
the nght foot A triple arthrodesis (Lambnnudi) and antenor tenodesis has been 
done on the left foot 


u tiL u uoi laoie null « or uegrees inotiOQ m pronabon and supmabon in 
me os calcis There is no ankle joint motion present The foot is held m 20 desrree 
e^u^a^ thyejs abwl 10 to l^degrw mobon m equinus which takes 
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Among the more commonly used modifications are the postenor 
bone block of Gill and Campbell, the Brevvsler countersiplnriw 
tion, the ^ — *■ 
by these 

and have ' ■ • V ' 

result stu^; ((.vi.ais a certain percentage of failure in all of these 
operations due to pain and instability in the ankle joint and in some 
instances to recurrence of cquinovarus deformity Subluxation of the 
talus at the ankle mortise is usually responsible for such recurrence 
of deformity In some instances it J$ necessary to arthroclese the ankle 
joint in order to relieve pain and disability » 

But panarthrodesis leaves much to be desired from the funchoo 

al point of view Some loint moiirt" .n ’ ■ 

sary for a smot ■ • 

The queshor • • - w. *• 

eqmnovarus deiormity occurs in the ankle joint and how mudi w 
the other tarsal joints? (2) How much of the deformity can be cor 
tected by doing an arthrodesis of the ankle® (5) ^Vhat is the cosmetic 
and functional result obtained by doing an ankle fusion alone, leaving 
the subtalar and midtarsal joints untouched? 

A small senes of cases with equinovarus foot deformities have been 
operated upon by ankle fusion supplemented by lengthening of the 
tendo achillis and other soft tissue work as indicated Although late 
end results are not yet available it appears that ankle fusion is equal 
to or slightly supenor to Inple arthn^esis on the score of both func* 
tion and cosmetic results 

The following case report is of interest as both feet had sitnflat 
severe equinovarus deformities which were treated by ankle fusion 
on one side and triple arthrodesis (Lambnnudi) on the other 

Case ftoORT-L C (M C H No Sinr^il ib - 
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and fibula and immobilizing the joint in proper position by a sliding 
bone graft 

The operation is performed under a tourniquet In cases with severe 
deformities (equinovarus and cavus) subcutaneous plantar fasciotomy 
and lengthening of the tendo acbilhs by triple hemisection after the 
method of Halt is done as the first step 
An anteromedial skin incision is then made, beginning at the mser- 
bon of the antenor tibial tendon and extending proximally 4 or 5 
inches directly over the tendon Its sheath is incised, the tendon 
retracted and the incision earned doivn to bone By subperiosteal 
dissection, the internal malleolus is cleared of all ligamentous attach* 
ments The posterior tibial tendon is identified and sectioned The 
mesial and antenor aspects of the talus ind of the distal tibia are then 
thoroughly freed of all capsular and ligamentous attachments 
A second 3 inch skin incision is then made over the distal fibula, 
earned down to bone and the ligaments are stripped off the external 
malleolus and lateral aspect of the talus The ankle joint can now be 
thoroughly visualized and the articular cartilage is completely re 
moved by means of the osteotome sacrificing as bttle bone as possible 
Upon completion of this step, the equinovarus deformity is easily 
u » I eu i„ v. «« 


somesvhat posteriorly so that the neck of the talus lies beneath the 
anterior margin of the distal tibia 

-pv-rt 1 1 * a .. — 1 .1 

the 

It I 

deformity and exact placement of the foot in the desired posibon for 
arthrodesis It is unnecessary to sacrifice more than a minimal amount 
of bone In no case has it been necessary to resort to midtarsal nedge 
reseebon or supramalleolar osteotomy to secure additional correchon 
A bone graft is then cut from the tibia according to the technic 
desenbed by Bnttain It is driven beneath an anterior bridge of bone 
across the joint line into a slot cut in the talus This securely fixes 
the joint surfaces Additional chips of bone are packed about the lat- 
eral recesses of the joint In a few instances the distal fibula has been 
obliquely osteolomized and displaced inward to secure better 
coaptation 

The «a>unds are closed carefully with silk and a plaster cast applied 
from the toes to the groin wath the knee flexed about 20 degrees 
Po«toporatise Care.— The skm sutures may be removed on the 
ten* posloperabv e daj throu^ a wnndow or the cast may be bi- 
\al%cd At the end of six weeks, a below the knee boot with a walkinc 
iron IS applied and partial uei^lbeanng wath crutches is permitted 
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of the foot The lack of broadening below the malleoli makes it a little easier to 
nf fiis shoe on the right foot" 

IVeoperahie and posloperabve x lay* of the nghl foot are shown in Figure SW 



A 

Fig 39-4 —A, Preopcrative x ray of nglit foot Note complete equmus posiboo 
D Postoperatise x ray showing sobd bonv fusion 


Textbooks of anatomy state that there is, in the normal foot, little 
or no pronation supination motion in the ankle jouit and that it is 
essentially a hingle joint, permitting only dorsal and plantar flexion 
Careful roentgenographic and clinical examination of a number of 
feet which for long periods of time have been in equmovarus defonn 
ity reveals that the h'ead of the talus has rotated downward and me 
dially and the body of the talus has supmated in the ankle joint 
Although some of the deformity occurs in the subtalar and midtarsal 
jomts, the major factor is a distorted tibiotalar articulation Expen- 
ence with this small group of cases has convinced the authors that 
’ ’ ’ ’ ' tonly 


( 1 ) 

tibial 


tendon (2) Complete subpenosteal stopping of capsule and Iiga 
meats from the talus and from the distal bbia and fibula antenorly, 
laterally and medially at tie ankle pint (3) nesect.on of ad articular 
cartilai from the ankle |Omt (4) Correctron eit the defoim.ty by 
ruling the foot and tains as one im.t on the den.ided distal bbia 
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Full weight beatuig iq the cast is allowed after two more weeks and 
the cast is removed ten weeks after operation An ordinary shoe is 
flien fitted paying particular attention to correct heel height Tiammg 
in proper rhythm and coordination in walking is essential to a sabs 
factory result 

Selertion of Cases -The deforimbes thus far beated by this 
method are those of equmus equinovanis and equinovarus with cavus 
Calcaneus and calcaneovalgus deformihes should also be suitable 
for this procedure 

All patients have been adults without sufficient muscle power to 
permit acbve dorsifiexion of the foot and \vith no muscles suitable 
for bansplantmg The operation is not advised for children or adoles 
cents 

The diseases producing the deformities include anterior poho 
myehtis Fnedreich s ataxia spina bifida and congenital club foot 
Results —In each case m this small series {Table 1) fliere has been 
excellent immediate correction of the deformity and thus far there 
have been no recurrences The cosmebc result appears to be definitely 
superior to that obtamed by triple arthrodesis as there is no broaden 
mg of the hmd foot and no shortening of the foot There have been 
no failures of ankylosis The functional lesults appear to be most 
satisfactory The feet ace stable m good weight bearing posibon and 
require no brace or other apparatus The range of motion in dorsal 
and plant "■ There is no 

abnormal to be good 

both m tl 0 emphasize 

that this IS a prehminary report and that a sufficient length of bme 
has not yet elapsed to permit any statement to be made concemmg 
late end results 

SUSI^lARY 

The commonly accepted reconsliucbon operahons for severe 
equmovanis deformities of the feet frequently give unsabsfactory 
results Attention is directed to the fact that equinovarus deformity 
occurs primarily at the ankle joint and can be corrected by arthro 
desis of this joint supplement^ by appropriate release of soft tissue 
contractures Tlie cosmetic and early functional results obtamed m a 
small series of cases treated by arthrodesis of the ankle have been 
most satisfactory and appear to warrant its further tnal 
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CAPSULAR REPAIR FOR RECURRENT DISLOCATION OF 
SHOULDER PATHOLOGICAL FINDINGS AND 
OPERATIVE TECHNIC 

ED^V1N F Cave. MD FACS * anp Carter R Ro^vE MD1 

It is probable that more operations have been suggested to correct 
recurring dislocahon of the shoulder than for any other condition 
requiring orthopedic surgery This fact indicates that no one pro 
cedure has produced satisfactory results in a high percentage of cases 
Hence the continuous striving for some operation that will be uni 
fonnly successful 

Muscle transplants and tendon substitutes have been received with 
enthusiasm when first tried but all have failed in a higher percentage 
of cases than do most surgical procedures Pnor to Bankarts capsular 
repair Nicola s operabon consisbng of transplanhng the biceps ten 
don ttirough the head and neck of the humerus was the best opera 
hon This is easily performed and seemed to be successful in most 
cases As years went by however there were more and more recur 
rences because of rupture and fraying out of the transplanted biceps 
tendon either at its point of exit from the tunnel in the humeral neck 
or at its point of entrance into the humeral head 
The operation advocated by Bankart* has appealed to the authors 
as being tlie most logical procedure suggested thus for We also agree 
With Bankart as to the site of the lesion in the majority of cases The 
lesions consistently found have been fracture and fraying of the 
glenoid labrum and complete separation of the capsule from the 
glenoid along the anterior and inferior porbons In some cases only 
small fragments of the carUlagmous labrum remained The bony nm 
of the glenoid ’ " 

there were sm 
consistently in 
this point 

Bankart s operabon is not as easily performed as most procedures 
advocated for recurrent shoulder dislocabon but it is logical and we 
behe%e that the brae consumed in doing the operation is well spent 
for to date our knoivn results have been gratifying 
We do not propose to give end results m this short paper \Vhat we 
do wish to accomplish is to state our belief in the soundness of the 

f Assistant to Orthopedic Surjety Massadiusrtb General Hosp tal 
1SS9 
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Recurrent posterior dislocations occurred in three of the twenty five 
cases (l2 per cent). Only one of diese presented traumabc changes 
similar to those found in the anterior dislocabons 

OrERATIVE TECHMC 

This is essenbally Bankarts procedure with a few modificabons 
which we believe are iTOprovercients m tecbsue 

1 Incision begins along the outer thud of the clavicle at the level 
of the coracoid process It is then earned downward and outward so 
as to avoid proximity to the axilla (Fig 395) 

2 Dissecbon is made between the peclorahs major and the deltoid 
muscles, rebaebng the cephahe vein toward the nudline with the 
muscle fibers of the pectorahs major 



Skin incision osteotomy of coracoid process 

Fig 395 


3 

This ( 

4 

abaci 


the cciacouiauiiaiis are exposed. 

5 WlUi a %<!iy small jouge inch diameter) a hole is made 
llOTugh the long oils of the coracoid process for a istanep of 1 inch 


6 ■ 
acres 
slight j 


• i IS cut 

111 ami i.ipsiain Osteotomizmg the coraeoid*^^ 
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capsular repair of the shoulder, and to describe certain characteristic 
pathological findings and the technic of the operation as we have 
done it, pointing out parhculirly some of its attendant difficulties 

PATIIOLOCICaL n\DWCS 

In our - ‘ , • ■ ' ’ 

were pre 
trauma tc 

of the capsular attachment 

These three findings were confined to one area in anterior disloca 
tions— namely, the anterior infenor aspect of the joint In only hvo 
cases was there a tear through the anlenor capsule per sc, and these 


The labmm wfls completely destroyed anteriorly m nine cases In the 
other hvelve cases moderate damage was present in eight cases, te 
thinning or shTc^^ing of the cartilage or moltiple small fractures or 
tears, the main portion of the tabrum remaining intact In the remain 
ing four cases there was mild trauma consisting of early disintegralise 
changes 

Injury to the bony nm of the glenoid was noted in fifteen cases 
(60 per cent) The rim was severely eroded and eburnated in ei^t 
cases, and in one of these there was an avulsed fracture of the nm at 
the capsular border In four cases there was a moderate degree of 
trauma, and in three eases there were slight or early changes 

In fourteen cases (56 per cent) the /oint capsule was completely tom 
from its attachment to the nm of the glenoid Thirteen of these tears 
were in the anterior and anterior inferior portion of the glenoid, and 


one in the superior portion 

The separation of the capsule from the glenoid nm may not be 
recognized easily and it is well in each case to pass a blunt mstru 
ment along the antenor nm of the glenoid to determine the presence 
or absence of capsular separation 

In two joints cartilaginous loose bodies were found onginabng 
from the glencnd labrum m one case and tiom the head of the 
humerus in the other 

In five cases (20 per cent) there had been previous Nicola repairs 
nerformed In tAvo of these the biceps tendon had separated at the 
suture line in ^so others the biceps tendon was thinned and stretched 
but intact The antenor deltoid muscle %V3S atrophied m hvo cases in 
which a musclf-sphttag mc.non M been used 

In four cases with antenor dislocation there was no evidence ot 
trauma in the jt’mt 
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Recurrent posterior dislocations occurred in three of the twenty five 
cases (^2 per cent) Only one of these presented traumatic changes 
similar to those found in the anterior dislocations 

OPERATIVE TEaiNlC 

This IS essentially Bankarts procedure with a few modifications 
which we believe are improvements in technic 

1 Incision begins along the outer third of the clavicle at the level 
of the coracoid process It is then carried downward and outward so 
as to avoid proximity to the axilla (Fig 395) 

2 Dissection is made betxveen the pectorahs major and the deltoid 
muscles retracting the cephalic vein toward the midline with the 
muscle fibers of the pectorahs major 


// 



SK N INCISION OSTEOTOMY OF CORftCOlO PROCESS 

Fig 395 


attachments, the short head of the biceps the pectoralis minor and 
uie concobracliialis are CTposed 

5 With a ^ery small gouge (% inch diameter) a hole is made 
UOTugh the long aiis of the coracoid process for a distance of 1 inch 
R IT securing of this bone in the closure 

acmss ilHd (»8 rnoh). the coracoid is cut 

Sllv ^ ""'sP'e ottacl, meats tamed 

slightly domraard and mesiallv Ostcotomizmg the coracoid mini 
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capsular repair of the shoulder, and to describe certain characteristic 
pathological findings and the technic of the operation as we have 
done it, pointing out particul wly some of its attendant difficulties 

PATHOLOGICAL FIND1^CS 


In OIL ^ ‘L I 

were pr 

trauma * • ‘ • 

of the capsular attachment 

These three findings were confined to one area in antenor disloca 
tions— namely, the antenor tnfenor aspect of the jomt In only two 
cases was there a tear through the antenor capsule per se, and these 
were large rents along the infenor border of the subscapulans muscle 

The most consistent finding was trauma to the cartilaginous labruni 
This occurred in hventy one of the twenty five cases (84 per cent) 
The labrum was completely destroyed antenorly in nine cases In fie 
other h\eKe cases moderate damage was present jn eight cases, lc 
thinning or shreddmg of the cartilage or multiple small fractures or 
tears the mam portion of the labrum remaining intact In the remain 
mg four cases there was mild trauma consisting of early disintegrative 
changes 

Injury to the bony nm of the glenoid was noted m fifteen casM 
(60 per cent) The nm was severely eroded and ebumated m eight 
cases, and m one of these there was an avulsed fracture of the nm at 
the capsular border In four cases there was a moderate degree or 
trauma, and in three cases there were slight or early changes 

In fourteen cases (56 per cent) the joint capsule was completely tom 
from its attachment to the nm of the glenoid Thirteen of these tears 
were m the antenor and antenor infenor portion of the glenoid and 
one in the superior portion 

The separation of the capsule from the glenoid nm may not be 
recognized easily, and it is well in each case to pass a blunt instru 
ment along the antenor nm of the glenoid to determine the presence 
or absence of capsular separation 

In two joints cartilaginous loose bodies were found, onginabng 
from the glenoid labmm in one case and from the head of tie 
humerus m the other 

In five cases (20 per cent) there had been previous Nicola repairs 
performed In two of these the biceps tendon had separated 
suture line, in two others the biceps tendon was thinned and stretcie 
but intact The antenor deltoid muscle was atrophied m two cases m 
which a muscle*splitbng incision had been used . 

In four cases with antenor dislocation there was no evidence o 
trauma m the joint 
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12 A somehmes difficult step is the making of tnree holes through 
the bony iim of the anterior ^enoid These are made with a pointed 
CTined spike (Fig 397) which has been found very useful 



SUBSCAPULARIS REPLECTEO MECHAlU HOLES THROUCH RIM OF GLENOt) 
Fig 397 





SECURING LATERAL CAPSULAR FLAP PLICATION OF PROXIMAL FLAP OVER 
WITH HEAVY SILR SUTURE LATERAL CAPSULAR FLAP 

Fig 393 


13 WTule holding the humerus in 45 degrees abduction and 10 
degrees estemal rotation, the lateral capsular flap is sewed to the 
glenoid through the three drill holes with heaiy silk (Fig 393) 
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mizes the tensioQ on these muscles which is necessary for retraction 
and eliminates the possibility of injury to the musculocutaneoiu nerve 
• . T2r 

' . * ' 

rotated externally, and the insertion of the stibscapulans to the lesser 
tuberosity is idenhfied 

8 This i> a most difficult and important step m the operation The 
lower border of the subscapuJans is identified by a plenis of sems 
which is secured \vith suture ligatures Separation of the infenor bor 
der of the muscle is done with a blunt dissector svhich is passed deep 
to the muscle and earned laterally to the miiscolotendinous junction 



SUBSCAPULARlS MUSCLE 



Fig 390 


with the capsule The subscapularis must be dissected carefully from 
the underlying capsule and divided fro^its attachment to the lesser 


glenoid nm for a distance of about 2 inches This allows adequate 
exposure of the joint and sufficient mesial capsule is left to overlap in 
the capsular repair (Fig 397) , . ,,<p 

II The anterior margin of the glenoid is freshened by tne use 
of T sharp osteotome or curette 



lULLUX VALGUS, WEAK FOOT AND THE KELLEU 
OPERATION: AN END-RESULT STUDY 

WnxuM A Rogers, MD, FaCS* akd RoBEnr J Joplin, MD, 
FACSt 

It is well known that structural and functional changes are com 
monly found in the foot, associated rvith hallux vidgus These accom 
panying alterations may be marked They are often painful and always 
weaken the foot They occur especially m the metatarsal and digital 
regions where they include metatarsophalangeal contractures, calluses, 
and exostoses, with associated bursitis Varus of the first four meta- 
tarsals and splay foot are common In addition, pronation and muscle 
contracture and stretching usually coexist 
Incorrect design and fitting of shoes together with disuse and over- 
weight, are essential causative factors in the formation of both the 
hallux vagus and the associated disorders 
Somewhat similar changes are found arising out of congenital 
anomalies of bony structure These constitute a separate group etio 
logically, and are not included in this study 
Any plan of treatment directed to the correction of the hallux 
valgus must also include measures to correct the associated changes 
in the foot if optimum results ate to be attained 
The Keller operation,* when correctly performed, may be expected 
to result in a pain free great toe loml provided correct shoes are worn 
for the most part and too great demands on the foot are not made 
Through U the first metatarsal exostosis and troublesome overlying 
buna are eliminated and the problem of fitting shoes is reduced to a 
minimum The operation does not restore the strength of the great toe, 
essential to normal locomotion and it does not effect significantly a 
correction of the weakness that usually coexists in the foot as a whole 
There i5 good evidence that the Keller reconstruction throws upon the 
rest of the foot a burden as great as or greater than that imposed by 
the deformity for which the operation was performed Its value is 
therefore limited and is m large measure local 

Correct shoes exercises and various forms of support base prosed 
helpful before and after operation Surpcall>. the Keller operation 
while gratif>ang m the respects enumerated falls short ph>’Sio1ogically 
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•1 Retracboo, dorsally, of the three middle toes was common The 
posibon had persisted over a period sufficient to establish recognizable 
joint contractures in 75 per cent Passive correcbon to neutral of the 
three middle metatarsophalangeal pints was not possible in about 30 
per cent In the more severe cases abduction contracture was combmed 
with that of retraction (Fig 399) Sixty per cent of the senes fell in 
this category It was clearly apparent that these metatarsophalangeal 


m 


Fig 399 —Notable are tlie >algus of tbe Eni three toes of both feet the retrac 
tioa of ihe second, third tnd fourth toes, and the varus of the first three meta- 
tarsals Exostoses has e formed on the outer aspect of the heads of the Erst and fifth 
metatarsals Witli tliese are associated painful overlying bursitis and callus Mild 
oegeneraiue changes are present ui both great toe loiots 


and toe contractures were, in large measure, the result of adaptation 
to loo short, pointed shoes since the contour of the forefoot conformed 
to that of the front of the shoe worn Hammer-toe deformity 
s^oond digit was found in 4 per cent of the senes 
5 No record w-as made preoperatisely of \oIuntary control of the 
mtrinsic muscles of the fool in this senes It is, however, our etpen- 
^nce that this function is not retimed as a rule m this group In many 
It miv be regained, in others it seems permanently lost 



1296 


A ROGERS ROBERT J JOPtlN 

does not restore structure, and does not include correction of the asso- 
ciated functional and structural weajuicsses of the foot 
The accuracy of the foregoing observations seems to be amply at 


called AH of these patients bad been operated upon for hallux valgus 
or hallux ngidus by various members of the orthopedic sta5 of the 
Massachusetts General Hospital, both visiting and resident, between 
the years 1938 and 1946, inclusive The results noted dunng that study 
constitute the basis of this report 

Tile Sample— Of the fifty patients included in the study, 80 per 
cent were between the ages of 35 and 63 and 90 per cent were 
women Sit were young women in the teens, seeiing relief from pain 
and a good cosmetic result Of the entire group only three were 
engaged at the time of surgery in occupations requiring them to be 
on their feet constantly during the ivorling hours of the day Surgery 
was bilateral m thirty-stt and unilateral in thirteen, making a total of 
eighty five feet operated upon Hallux ngidus was diagnosed in four, 
there was one of combined hallux rigidus and valgus and the other 
forty five had hallux valgus of varying degree The average durabon 
of follow up was four years in hventy seven it was between one and 
four years inclusive and in hventy three between five and nine years 
inclusive 

pnEOPEiwnxT ^^DI^cs 

Eliolog)— In the absence of predc/ormity examination or a con 
vmciQg statement from the patient it was not possible to determine 
reliably preexistence of varus of the first metatarsal The evident 
was convincing however that too short shoes contributed heavily 
to both the deformity of the great toe point and to the weak foot 
Notable exceptions were two women who bad short broad feet, and 
in spite of correct length of shoe painful exostoses and bunions de- 
veloped and two men with hallux rigidus one evidently traumatic, 
and one from osteochondromas Thirty per cent of the patients vveie 
markedly overweight and 27 per cent were overtired housewives 
many of whom were obese 

Accompanying Evidence of Weak Foot —In every one of the fifty 
patients one or more definite signs of weakness of the foot other than 
hallux valgus were present at the time of surgery Preoperative exam 

■ was slight in 19 per cent, mod 

per cent 

2 Contracture of the triceps stirae was present in 58 per cent 

3 Callus beneath the heads of one or more of the three middle 
metatarsals was present in 63 per cent 
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4 RetracUon, dorsally, of the three middle toes was common The 
position had persisted over a period sufRcient to establish recognizable 
joint contractures in 75 per cent Fassne correction to neutral of the 
three middle metatarsophalangeal joints was not possible in about 30 
per cent In the more severe cases abduction contracture was combined 
with that of retraction (Fig 399) Suty per cent of the senes fell in 
this category It was clearly ippirent that these metalarsophahngeal 




Fig aS9-NoliW- 
lion of the seooni 
tarsab Exostoses 
metatarsab With 
degenerative chanj,t» , 


pivseui ui uuui great toe joints 


and toe contractures were, m large measure, the result of adaptation 
to too short, pointed shoes since the contour of the forefoot conformed 
so exactly to that of the front of the shoe worn Hammer toe deformity 
of the second digit was found m 4 jier cent of the senes ’ 

S No record was made preoperatrvely of voluntary control of the 
rntrinsie muscles of the foot m this series It is, however our exnpn 
ence that this function is M retimed as a rale in this group In many 
It may be regained in others it seems permanently lott ^ 
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6 Pam locaUzed m regions of the foot other than the great toe 
joint and great foe was present m 62 per cent It was not complained 
of m 38 per cent The ball of the foot was painful in 42 per cent, by 
far the most common lQcaIt 2 ation Pam in the great toe or great toe 
jornt was present preoperatively in 98 per cent. 

Metatarsoiligital Derangements —In 75 per cent of the cases there 
svas dorsal retraction of the middle three foes in 60 per cent dorsal 
retraction was combined with valgus of these toes When digital val 



p g 400 —Note varus of the Gist three metatarsals and val^ of the fifth jneta 
(anal The fifth toes are in >anu There fa <na ted spread ng of the metatarsa] region 
and the toes are compressed 

gas was present this deformity was ahvays accompanied by meta 
tarsal varus (Fig 399) when varus of the fifth toe was found there 
was usually associated valgus of the fifth metatarsal (Fig 400) The 
deg-ee of metatarsal deviation corresponded closely with the degree 
of deviation of the corresponding toe but was opposite in direction. 
Two sets of forces seem to be involved The pressure of the shoe 
appeared to be primary and to result in deviation of either the digit 

or Ae metatarsal m one or more direebons medial lateral dorsal and 

ventral The digital or metatarsal element not pnmanly affected then 
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assumed the opposite position The secondary set of forces appeared 
to be that of the muscles winch nctnate the toes Their effect seems 
to be to TsiamtoiTi the defQnR\ty as a bow stosevg often, the tixclatatsal 
region becomes fan shaped or splajcd The intrinsic foot muscles 
invariably suffer, in our experience when the digital and metatarsal 
deviations are opposite Weakening of tlie normal metatarsodigilal 
mechanism resulted and in a high proportion of cases abnormal pres 
sure points developed resulting m exostoses calluses bursihs and 
pain 

Tlie Great Toe Joint —The changes found m hallux valgus namely 
various degrees of abduction and infernal rotation of the toe of 
degenerative arthritis of loss of power and motion of exostosis and 
bursitis callus and pain are too well known to be repeated 

TnCATBlENT AND RESULTS 

Nonoperative treatment included the use of correct shoes with or 
without heel lifts In this regard cooperation was usually unsatvsfac 
tory or impossible Arch supports were almost invariably supplied 
and were being worn consistently by thirty of the fifty patients in this 
group at the time of end result examination Exercises were prescribed 
and carefully taught but were often carried out indifferently The 
reduction of activities requiring being constantly on the feet so con 
spvcuows m the gsoup before surgery was equally notable following 
surgery Prolonged standing or walking was not recommended and 
evidently not possible as a rule ^ 

Operative —The keller operation was performed upon thirty three 
pabents bilaterally in twenty two for a total of fifty five Four of 
these were for hallux rigidus alone The technic followed was essen 
tially that first described by Keller * The following are the end results 
found in this senes 

1 Pam localized at the great toe loint or in the great toe was pres 

ent 1(1 ' < II n> I ] ( I ( II ' • I ( 

or 9 , II I 'ii< II ih I i' 

to b (I * j tvt a I cl 1 1 >. I <j' Lic hist piulaiix followed by 
the wearing of too short shoes Recunence of deformity and pain it 
the mediodistal border of the head of the first metatarsal had resulted 

2 Elimination of the first metatarsal exostosis and bursihs was 
found to be complete m fifty of the fifty five feet or 91 per cent the 
failures again appearing to be the result of too short shoes 

3 The fitting of shoes had been found easier posfoperabvely m 
twenty eight of the thirty three patents The other five had had no 
trouble in this respect before or after operation 

4 Maintenance of correction of the valgus seemed to depend upon 
the fit of the shoes Tliere was less valgu? postoperatively in 50 per 
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6 Pain, localized in regions of the foot other than the great toe 
joint and great toe, was present m 62 per cent It was not complained 
of in 38 per cent The ball of the foot was painful in 42 per cent, by 
far the most common locahzation Pam in the great toe or great toe 
joint was present preoperatively ui 93 per cent 

itietatarsodipial Dcrangemenis.— In 75 per cent of the cases there 
was dorsal retraction of the middle three toes, in 60 per cent, dorsal 
retraction was combined with valgus of these toes ^Vhen digital val 


Fig. 400— Note v, 
tarsal The fifth toes a 
and the toes are com, 


gus was present, this deformity was always accompanied by meta 
tarsal varxis (Fig 399) when varus of the fifth toe was found there 
was usually associated valgus of the fifth metatarsal (Fig 400) The 
degree of metatarsal deviation corresponded closely wjtli the degree 
of deviation of the corresponding foe but was opposite in direction 
Two sets of forces seem to be involved The pressure of the shoe 
appeared to be primary and to result in deviahon of either the digit 
or^e meUtarsal in one or more directions, medial lateral dorsal and 
ventral The digital or metatarsal element not primanly affected then 
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gra\ated and further abnormal cdianges ensue The objective findings 
at end result examination of these patients showed marked improve 
tnent in the foot as a whole ui only 9 per cent, there was essentially no 
objecliie change m 71 per cent, and abnormal changes were increased 
in 20 per cent Pam other than that m the great toe and great toe 
joint was rebel ed in 45 per cent, unchanged in 24 per cent, and was 
increased in 30 per cent 



Fig 402 — Roentgeuographic appearanc* of the feet shawa la Figure 899 six 
>ears after bilateral Keller operations Note the displacement proximally of the 
sesamoids In spite of extreme structoral and functional faults tlie patient is glad 
he had t! e operaUons because because she has no more pain at the great toe 
I nts She is however forced to sit all she poss bly can when not doing her house 
work because of the weakness of her feet 

7 SLxty seven per cent of the patients ennUnued to wear aich sup 

ports and 33 per cent did not * 

8 The pabents occupabou ©rve some mdicabon of the funcbonal 

capacity of their feet Ninety per cent were employed in sedenlarv 
work or in work which permitted periods of sitting Dunne leisure 74 
pet cent were sedentary ° 
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cent, about the same degree of valgus as preopcratively in 42 per cent 
(Fig 401), and the deformity had increased in 8 per cent (Fig 402) 
5 Espeaally notable are the observations with respect to power 
of the great toe following this operation The reconstructed push off 
mechanism appeared weaker after operation than before in 55 per 
cent,’ approximately unchanged in 34 per cent, and seemed perhaps 
to be stronger in only II per cent In the six patients in whom great 
toe power seemed to have increased, four were cases of hallux ngidus 
Obviously, these observations lack precision and an accurate analysis 
of the mechanics involved is wanting However, it is doubtless true 



Fig 401 —Four year end renift foUowwg tulateral Keller operation} for lialltu 
valgus TTierc w sbglitly less ♦alguS of the left great toe than there was before opera 
tion, on Ibe nght the deviation u virtually unchanged 

that weakness of the great foe persists in about 90 per cent of patents 
who have undergone the Keller procedure 
6 The effect of the Keller operation upon pain and upon the altera 


^«uI^Vrom the use of these adjunct measures is attributed by the 
^ tfent to the operation When these supplementary measures are not 
Sioloved. or are omitted, tbe foot pain present before operation is ag 


1301 


IIAIXUX VALGUS, WEAK FOOT AND KELLER OPERATION 

g^a^ated and further abnormal dianges ensue The objective Endings 
at end result examination of these patients showed marked improve* 
ment m lire foot as a whole :n only 9 per cent, there was essentially no 
objecbve change in 71 per cent, and abnormal changes were increased 
m 20 per cent Pam other than that in the great toe and great toe 
joint vws rehev ed in 45 per cent, unchanged in 24 per cent, and was 
increased in 30 per cent 



Fig 402 — Rocntgenographic appearance of the feet shown in Figure 399 six 
lears after bilateral Keller operations Note the displacement proiunally of the 
vesamoids In spite of extreme structural end functional faults the paUent is glad 
'he had tlie operations because because she has no more pain at the great toe 
hunts She is however forced to sit all she possibly can when not doing her house 
MorV. because of the weakness of her feet 

7 Sexty seven per cent of tlie patients continued to wear arch sup 
ports and 33 per cent did not 

8 Tlve paUents <sccu.patK«x ©we some wvdvrUiUeTi o£ the functional 
capacity of their feet Ninety per cent were emplo>ed in sedentary 
work or in work which permitted periods of sitting Diirmg leisure 74 
per cent were sedentary 
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cent, , f • • 

(Fig 

5 ’ ■ ■ « ^ , 

of the great toe following this operation The reconstnictcd push-off 
mechanism appeared weaker after operation than before in 55 per 
cent,* approximately unchanged in 34 per cent, and seemed perhaps 
to be stronger in only 11 per cent In the six patients in whom great 
toe power seemed to have increased, four were cases of hallux ngidus 
Obviously, these observations lack prcasion and an accurate analysis 
of the mechanics involved is wanting However, it is doubtless true 



Fig 40l —Four year «ticl result following bilateral Keller operations for hallux 
valgus There if sLghtly less valgus of the left great toe than there was brfore opera 
lion on the nght the devialiott is virtually unchanged 

that weakness of the great toe persists in about 90 per cent of pabents 
who have undergone the Keller procedure 


of these faults when instituted following operation are definitely 
heloful at least sub)eclweV \IsuaSiy the attewation rf pain that 
resets from the use of these adiunct measures is attributed by the 
abent to the operation 4Vhen these supplementary measures are not 
employed, or are omitted, the foot pain present before operation is ag 


PRINCIPLE or MOLD ARTlinOPI^VSTY AS APPLIED 
TO THE HIP 

M N SNtmi pFTEnsEV, M D , F A C S ,* Orro E Aufranc, M D f 
AVD Caiuioll B Laiison, M D f 


posaig a perishable membrane between two imperfectly shaped joint 
surfaces The membrane, fascia lata, or other perishable goods used 
for interposition did not control repair, nor did they retain, their struc- 
tural characteristics under the grinding action to which they were 
subjected Since the hip is the fulcrum for the leverage of the strongest 
muscles in the body, it was inevitable that arthroplasty of this joint 
based on such a faulty principle, should meet with only limited success 
Mold arthroplasty is based on the principle of interposing an inert 
mobile mold to guide repair and to act as a nonpenshable barrier be 
tween perfectly shaped joint surfaces The mobility of the mold sub 
jects the adjacent surfaces to friction and uitermittent pressure, physical 
factors necessary for physiological repair The process of healing or 
repair of the mold arthroplasty may be diagrammatically represented 
as follows 

Mold Arlliropluty 


CaDC«Ilou9 boD« surraces 


IMoodCI^ 
Fibrous Scar 


intermitteiit pressure 


Fibrocarlilaee 
Hyaline Articular Cartilage 


•^nsoltant in Orthopedic Surgery, Massachusetts General HosnifaL Bosfon 

t Assistant Orthopedic Surgeon hfassachnsetts General Hospital^ ^ 
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9 Tht. mobility of the great toe joint, actively, was increased ui 

30 per cent, decrea. ’ ... , 

Passively, mobility 

cent, and decreasec 

and extension of the reconstnicled great joint always exceeded the 
range of these motions earned out actively The great toe flexors and 
extensors were not able to regain entirely the normal power The 
short flexor sesamoid bones were found invariably to have been dis 
placed proximally These observations are signiflcant wth respect to 
the loss of the important power of the great toe following this 
operation 

10 Degenerative joint changes in the great toe joint following 
operation were found roentgenographically to have increased m 88 
per cent, they were unchanged m 12 per cent 

11 Varus of the first metatarsal was unchanged m 90 per cent it 
was increased in 9 per cent and improved in one foot 

12 The average period of Incapacity following operation was four 
weeks 

13 The patients reaction was distinctly favorable in 70 per cent 
One definitely regretted having had the operation The others were 
only partially satisfied feeling disappointed that the foot as a whole 
was not better 

CONCLUSIONS 

The changes which occur throughout the foot in company with 
hallux valgus especially in the metat-irsal and phalangeal regions 
result in significant pain or discomfort and loss of funebon These 
alterabons are not relieved by the Keller operation for hallu-x valgus 
and only partially by correct shoes supports and exercises ^Vhlle the 
Keller procedure eliminates pain at the great toe joint and makes 
easier ^e fitting of shoes it docs not restore the power of the great 
toe lost throu^ deformity and does not arrest the progress of clegen 
erative joint changes 
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Iti Decemtei WiS piUecA vras braigjit into the hospital for removal of 
the glass mold At that tune her hip motions were permanent flexion 20 degrees 
further flenon 103 degrees abduction none, adduction 15 degrees internal rota 
don none exiemal rotation 15 degrees 

At operation on December 8 1933 on removal of the glass mold the surfaces 
of both the head of the femui and the aoetahulum were firm and shining 



Fig 404 —Upper, Gross specimen of joint three yeflrS later following death of 
pat^nx fttnn a respiratory iidection Lotcer hDcioscopjc cross section from lemoral 
head showing condensation of subchondral bone and newly formed overlvinir 

cartiljiTfl •' ** 


Specimens were taXen from the head for microscopic study Th'‘sp t 
a fairly ' 

Sbiobc 

articular 

, “r“° ^ ‘ * omogeneous matrer embracing 

rt cl isters of cartilvgp cells The arrangement of the cartilage cells i 






CAnCEsO’MA OF THE PROSTATE TOTAL PERINEAL 
PROSTATECTO^n 

Fletoieb H Colby M D F A C S * 

Endocrine therapy has had a profound effect upon many cases of 
cancer of the prostate but unfortunately the e^erjonce of the past five 
years has showm that neither castrabon nor the female sex hormone 
cures this disease Regression of the enlarged hard nodular car 
cuiomatous prostate under endocrine treatment i* often spectacular 
the gland no longer feels malignant metastases ^hnnh or disappear 
and once more the patient feels well After a few months or a few years 
however the cancer cells become reactivated nO longer checked by 
hormonal influence and symptoms reappear It is well then to review 
our expenences with radical surgery lo the attempt fo cure early cancer 
of the prostate 

Many years ago Dr Hugh Young' of Baltimor® devised and advo 
cated Uie operahon of total penneal prostatectomy as a method of 
curing selected instances of prostatic cancer This procedure has not 
been widely adopted and but few clinics have reported significant 
numbers of cases of early cancer treated m this The chief con 
tnbutaons to this subject have come from Young' ssjd Co^ston^ of Bal 
hmore Smith' of Boston and Belt® of Ix)s Angijles Others have at 
tempted the cure of prostatic cancer by total perineal removal but have 
given us little data concermng their results in any important senes of 
cases This seems to imply that the operahon is nOt effective as a cure 
of early cancer or that there are few men trained to do the operation 
Doubtless there are those who regard the operabon as too hazardous 
It IS therefore up to those who adxocate total periuaal prostatectomy to 
show that this operahon may cure the pahent is uot technically diER 
cult, has a low mortality and is followed by reasonably good funchonal 
results 

Many regard cancer of the prostate as incurable even m its early 
stages If this attitude had prevailed for cancer of other parts of the 
body little progress would have been made in the cure of malignant 
disease I believe that such pessimism is unwarranted There is evidence 
which suggests that the results of adequate surgery m early prostabc 
cancer compare favorably with those for cancer of other organs of 
the body Some of the most severe enbes of tot^l penneal prostalec 
tomy It seems for one reason or another have never attempted the 
operation At least 1 loiow of no reported series of cases in which total 
prostatectomy has been aband oned because of poor results Such an 
• Ch ef of the Urological Service Massachiawtte Wvsp tal Boston 
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re^tilar as in a sonnal articular suiface. Tlur deiek>ped hyaline cartilage 
gradually merges with vascubr fibrtnia tissue as one passes in one’s exanuoabon 
toward the acetabular end of the femotal hea'* "* 

1 - 

fleioo » 

equal ■ ■ lu an uuections liie 

paheiii kvjs auic to work eight hours * dav a* • ” 

own houses 5 " • • » • 

FoUowu ■ t 

the pabent * 

ber4. 1941 . . 

remo'ed. It ■ ■ ' ■ 

carbbge co« i igure 4W. lower, is a microscopic cross section 

taken from the femoral head and it shows the condecsaboo of subchondral bone 
as well as the newly formed overlying cartilage 

CONCLUDmC nsSURKS 

Altjld aiibrophsty at this time has a poor reputation and ior good 
reasons Surgeons have not as yet become fully fanuhar with tbe aithro* 
plasty approach, consequently are hampered by inadequate exposure 

The art^opbsty instrumejils developed dunng the war became gen 
erally available only a year ago They are indispensable Considerable 
etpenence in their use is necessary before the surgeon learns to take 
lull advantage of them 

The mold does not ehounate tbe results of faulty surgical workman 
ship, nor does it bnng about satisfactorv ir„r.f t ’ ’ 



< • ' 1 histological, to jvsbSy the 

■ , that of guiding repair for 

uie purpose ot recreating a destroyed or damaged structure, is sound 
• From the micnwcopic desenpbon of Dr C A. Bennett 
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total perineal prostatectojiy 
T echnic -We have followed the operative technic of total perineal 
prostatectomy so carefully worked out and beautifully described by 
Dr Hugh Young » We have departed from his original method only 
in minor particulars The posterior surface of the prostate is exposed 
ihrou^ the perineum and the rectum is well separated from the pos 
tenor surface of the prostabc capsule The urethra is cut across at 
the apex of the prostate After the lateral hgaments of the prostate are 
divided the gland is freed in front beneath the symphysis pubis and 
the bladder is opened anteriorly at its junction with the prostate This 
opening is then enlarged on each side to permit visualization of the 
trigone and ureteral orifices The posterior bladder wall is cut tlirougli 
weW befovv the openings of the ureters and the semmaf vie#/cles are 
exposed The vesicles and their ampullae are dissected free from the 
peritoneum and posterior bladder wall The entire prostate with its 
capsule prostabc urethra bladder neck and seminal vesicles are re 
moved intact The cut surfaces of the bladder neck and membranous 
u. -iv r. V. 1- ind the perineal 


< I y when we have 

DO evidence that cancer has spread beyond the confines of the prostabc 
capsule or when vve believe that only the lower ends of the seminal 
vesicles are invaded ^Ve do not regard the operabon as technically 
difficult It has been performed by our resident staff many bmes Mor 
tality and morbidity have been less with us tlun that of subtotal per 
meal prostatectomy There were no hospital deaths in our cases done 
during the past fifteen years and only three complications of any 
severity Postoperative bleeding has been less than aHer the subtotal 


operation because of the careful apposition of bleeding surfaces al 
though bleeding necessitated cystotomy in one patient Epididymibs 
developed once after operabon and one patient had a small pulmonary 
infarct from which he recovered These have been the only comphea 
tions During the past two years we have interrupted the superficial 
femoral veins of most of our patients after total perineal prostatectomy 
as prophylaxis against pulmonary embohsm We are not certain that 
this IS a necessary precaution following this piubcular operabon but 
w e have had no pulmonary infarcts or fatal emboh among these pabents 
since this measure was adopted Tlie average stay m the hospital after 
total prostatectomy was twenty two days Uie shortest ha^g been 
fourteen days and the longest tlur^ nme days These figures of mor 
tahty postoperabve compheabons and convalescence compare favor 
ably with those for subtotal prostatectomy 

End Rcsulls -Functioml results after totJ prostatectoniv hate 
concerued many despite the fact that the operation ivas to cute cancer 
As far as I can determine from the follow up records of our patients 
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attitude doe> not seem fair, particularly >/ those who advocate the 
procedure can prove the points previous!) mentioned It does seem 
reasonable tbit those clinics wlu^ report transurethral resections of 
the prostate by the thousands should at least explore the possibilities 
of the cure of their early cases of cancer by more radical surgery 

DIAGNOSIS OF FBOSTATIC CANCER 
Early prostalic cancer produces no symptoms In the majonty of 
instances, m our experience, this condition has been suspected during 
a routine ph)SicaI evaniination An exception is found in those cases 
in which early carcinoma is associated with benign b}pertrc»phy Then 
the hypertrophied gland has caused sufBcient obstniction to produce 
symptoms and on examination an area of induration is found present 
\vtthin one of the hypertrophied lobes 77ie prostate enlarged by be- 
nign hypertrophy has much the same consistency as the flexed biceps 
muscle If the coosjslency of the sJsati IS Swier than this or parbcuhriy 
if there are areas of different consistency, whether m the posterior or 
lateral lobes of the gland malignant change should be suspected 
Areas of chronic inflammation or prostatic calculi closely simulate the 
firmness of cancer and accurate diagnosis often is possible only by 
bistologieal examination We have mistaken the hard areas of the 
tuberculous prostate for cancer 

About one-third of the patients operated upon for early cancer of 
the prostate were referred to us from other services of the hospital 
because the gland had felt suspicious during a routine physical er 
*' • - I r ~ n jj p symptoms 

■ It has been 

• and remove 

a piece for immediate histological examination by frozen section With 
a positive diagnosis total penneal prostatectomy is earned out Such 
frozen sections were done m about one half of our cases In the other 


not carcinomatous but contained hard areas of inflammatory tissue 
which felt like cancer Only once m our senes of cases was the frozen 
section reported cancer where subsequent examination of the entire 
nrostate failed to show malignant change This is a tnbute to our 
nathology department for the diagnosis of prostatic cancer by frozen 
section IS not an oasy one Needle biopsy when properly performed 
’ * - » , 1 - • ■ ' prostatic 

• visable to 

on before 
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Of the thirty four total perinea! prostatectomies at the Massachusetts 
General Hospital in the last fifteen years hventy six were performed 
for proved cancer Fourteen or 55 per cent of these patients are living 
and apparently cancer free eight or 30 per cent have died of cancer 
and four or 15 per cent died from other causes Some of these patients 
were operated upon within the last year so the outcome is still un 
certain The results m twenty-one cases in which operation was per 
formed more than one year ago form the basis of Table 1 
It is obvious from these figures that as the years go by more patients 
die of cancer despite total prostatectomy and although 35 per cent 
of the patients operated upon five years ago are alive and without evi 
dence of this disease some of them will probably eventually die of 
recurrence or metastases However the five year results after this 
operation compare favorably with those of cancer of other parts of 
the body How they would compare with a similar group of selected 
cases unoperated upon or treat^ by hormonal therapy is unkno%vn 
smce no such comparable senes of cases has been yet reported No 
other treatment than total prostatectomy appears to offer a chance of 
cure of early prostatic cancer 


SUSfBUltY 

This IS a review of the results of total perineal prostatectomy for 
early cancer of the prostate over a fifteen year period at the Massachu 
setts General Hospital There was no mortality from the operation com 
phcations were few and functional results were reasonably good Of 
fourteen patients operated upon over five years ago 85 per cent are 
living and as far as we can tell free of cancer 1 believe this operation 
should be performed in selected cases of early prostahe cancer pro 
vided the patient has a reasonably long life expectancy There appears 
to he no other method of treatment that offers any chance of cure to 
those afiheted with this disease 
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urinary cxintrol after operation was “good" lo 80 per cent and "poor" 
in 20 per cent By "good" jt is meant that the patient bad perfect con 
trol or at the most some slight degree of stress incontinence Pabents 
with poor . " ’ ■ ' ,1 

seldom ne 
operation, 

During the past fifteen years we have performed total perineal 
prostatectomy on thirty four patients on our ward service at the Massa 
chuselts General Hospital lo an attempt to cure cancer of the prostate 
Operations on the private services of the hospital are not included 
These cases have been critically analyzed to detennme whether mor 
tality, comphcabons functional and end results justified the procedure 
Total cases average little more than two a year The fact, however 
that five of these operations were done in the first five year penod and 
fifteen in the last five years shows (hat with us the operation has not 


TABLE 1 

fMi itssuLTs I‘ououi>o ToTAt Peiir^eAL I’houtatectomy fon Canceb w 
Twevty-o\* Patteyts Operateo Upoy More Tjus Ovb Year Aco 


l*eno<l after 
Operation 


Patieats Linag 
Cancer Frr« 


Padeati mtb 
Becumtice or 'nho 
Oi«(i of Caserr 


Patjrnts who D cd 
of Other Causes 



lost favor During 1946 eight total penneaJ piostatectoimes were done 
on our Urological Service 

It is not possible to say bow many patients we have cured of cancer 
by total prostatectomy Ihe disease vanes so much m the length of 
tune it takes to be fatal that five year or even ten year results can be 
misleading Again, patients who ore subjected to this operation are in 


nrostaUc cancer treateu uy an uieiuotu suiviveu a uve yeai peiiou aiiu 
75 per cent of untreated cases were ^ad within twenty-one snonths 
Ficures relating to the end results of total prostatectomy should lx 
tuied with the knowledge that these patients are all selected cases of 
early cancer 
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dom from foreign body reaction is so important, we never have ubhzed 
such an aid It has been reported furthermore, that in certain types 
of urinary infections even vitalhum tubes are not immune to the pre 
apitation of calcareous material mthin the lumen 
For the relief of a stenosis at the ureteropelvic junction, a number 
of plastic procedures \\ ere used in this small series of cases The Foley Y 
plastic or similar procedure was the most popular Of these, there were 
t\^enty one cases Not a single one was attempted without accessory 
drainage tubes of some sort In sixteen both a ureteral splint and a 
nephrostomy tube were inserted, in two cases, a nephrostomy tube 
alone was used, in hvo t T tube, and in one, a ureteral splint alone 
Other methods of repair included one case of a Finney pyloroplasty 
with both a splmt and nephrostomy tube, one case of a Fammstedt 
operation where no splmt or nephrostomy tube was used, "ind one case 
of a Gibson pyloroplasty, also accompanied by both a ureteral splint 
and a nephrostomy tube There were four additional cases of reim 
plantahon of the ureter into the pelvis where surgeons also used both 
a splint and a nephrostomy tube 

The cauhous beginner, performing his first Foley Y plastic operation 
wiU enjoy a great sense of security by using both a ureteral splmt and 
a nephrostomy tube after the fashion of so many of our staff It was our 
custom to insert a number 8 10 or 12 F soft rubber urethral catheter 
through the renal corteT or through an opening on the posterior aspect 
of the renal pelvis and thence through our line of anastomosis and on 
down the ureter for t distance of su or eight centimeters A second 
catheter usually a whistle tip perinea! tube size 24 or 26 F then was 
brought through the same opening in the renal cortex beside the 
ureteral splint into the renal pelvis to serve as a nephrostomy tube 
Theoretically this nephrostomy tube facilitated healing of the plastic 
operation by putting the pelvis at complete rest and later served to 
ease the strain on the suture line after the ureteral splmt was removed 
The ureteral splint is left m pHce anysvhere from two to twenty 
days the average being 96 days The optimum time for the removal 
of th\s spUwt « determtued bv the TO,tw\Usiw of the swtgecm Experience 
has shown that at the end of about ten days primary healing of the 
suture line will have taken place unless severe sepsis extravasation 
of urine or extensive bleeding has intervened In none of the cases were 
penodic postoperative urograms made before the removal of the splmt 
as suggested by 11601106 and Mennmg'' to demonstrate complete heal 
mg of our suture line 

Our nephrostomy tubes were left in place for about fifteen days The 
general indications for die removal of this supplementary tube include 
a normal tempetature absence of urinary leakage around the tube 
absence of severe infection of the urine on the affected side and the 
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SrooiiATED by a recent article of Dr Clyde Deming* in which be 
pointed out the potential dangers from the use of drainage tubes and 
splints after plastic procedures on the kidney pelvis and upper ureter 
I have reviewed the records of the last forty three patients operated 
upon at the Massachusetts General Hospital for hydronephrosis sec- 
ondary to ureteral obstruction in an effort to detenmne the common 
practice of members of our staff and |o evaluate the results of the more 
common operative procedures which involve the use of ureteral splints 
Inadequate follow up notes on many of the patients and the wide range 
in the skill of the sixteen different operators whose work I have gone 
over cUminale any statistical value of such a report but I have gamed 
a number of impressions which may be of some assistance to others 
interested m this specialty Inasmuch as postoperative lafecbon of the 
urinary tract is of major coosiderabon under these circumstances I 
have restneted my study to those cases done dunng the past seven 
years when the more effective antibiotic agents Iiave been available 
In the multitude of different types of disease encountered in the 
upper vnnary tract there of course can be no hjrd and fast rule gov 
ermng the use of a ureteral splint Under certain circumstances it is 

U «Vi » k •> taf ! r> » Vi I (ifheT 


skill and infinite patience to produce a water tight suture line at a 
uretcropelwc junction obviously no spbnt vitU be necessary Few of 
us possess such ability but there is no reason why it cannot be de 
veloped By the majority a splint is looked upon as a precautionary 
measure against the extravasaDon of unne in case the suture hne gives 


mucosa of the pew ureter , v . 

Since giving up th^ use of the irritating woven siJk ureteral catheters 
for splmb some years ago we have empfoyed soft rubber catheters for 
thiscurpose They have worked fairly satisfactonly Although vifalhum 
tubes have some theoretical advantages in these situations where free- 


- ,V. DeoartmeDt of Urology Massadnisetts General H«p tal Boston 

Urologut. Massachosetti General Ifospltal. Boston 
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Fig 405 —Comparison of results of two different procedures for coitccUon of 
ureteropelvic obstruction in a 44 year old woman with bikteral hydronephrosis 
Top, The preoperative condition Center, The condition m July, 1943 sixteen 
months after a Rainmstedt operation on the right ureteropelvic luncbon, Boffom, 
The condibon in October. 1946 nineteen months after a Foley Y plastic operabon 
00 left side 
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prompt passage of dye from the bladder after it was injected through 
the nephrostomy tube into the newly created renal pelvis 

In cases where it seemed unwise to dram the Jadney through a 
nephrostomy, hvo of our men had satisfactory results with simply a 
T tube to splint the ureter following a plastic operation at the uretero- 
pelvic junction The shank of the tube is brought out through an open 
ing in the ureter below the hne of anastomosis One arm of the tube 
extends upward through the suture line info the kidney pelvis and the 
other arm extends for a short distance down the ureter This is left in 
place for the same time as the other types of ureteral splint— about ten 
days This arrangement has its merits in that it spares toe ladney from 
the trauma and likelihood of infection assoaated with a nephrostomv 
Its disadvantage of course besides its imtating itiSuence on the suture 
line IS that once it is removed nothing can be done in case of leakage 
through the anastomosis we no longer have in reserve a nephrostomy 
to carry us over the temporary embarrassment of a posfoperatue 
pyonephrosis But with our constantly improving technic and means 
of combating infection we should not anticipate such compheabons 
and should feel free to adopt ibis logical sphnbng device if we feel 
the need of additional help 

\t 4 t » r T" t V-l -4. 


would seem that no calamities were experienced by any of the twenty 
one patients there is no record of a secondary nephrectomy or of a 
persistent sinus at the time of their discharge from the hospital Five 
patients were lost after their discharge Seven showed little or no im 
provement m the x ray appearance of the operated fadney by intra 


toe operated Jadney wmi uiirwry aiir si.pt ts i uu 

able to overcome this complication Another striking discovery was 
that the one case where no ureteral splint wns used, and where the 
nelvis presumably was put at rest with a nephrostomy tube after the 
r^ashe nrocedure at the ureteroi^vie junction showed no pus cells 
po^perabvely Despite toe small number of cases in this senes I 
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believe vve have a rather striking bit of evidence that persistent infec- 
tion in the kidney does interfere with a satisfactory operative result on 
the pelvic outlet 

Figure 405 enables one to compare the results of two different pro- 
cedures for the correction of ureteropelvjc obstruction with bflateral 
hydronephrosis Ja the Bammstedt operation no splint was used, in 
the Foley Y pyloroplasty, a ureteral splint and nephrostomy tube were 
left in place for rune and twenty days respectively In October 1545, 
sediment from the right kidney contained two white blood cells per 
high power field, that from the left side showed three white blood 
cells per high pow cr field On the basis of this single case one imght infer 
that a Foley Y pjloroplasty was preferable to the more conservative 
Rammstedt procedure 

In this collection of patients there were four cases where the stenosed 
ureteropelvic junction was completely etcised and the ureter reun 
planted in the pelvic wall The two men who did these operabons used 
both a ureteral spbat and a nephrostomy tube in ajl four cases Their 
follow up notes are very brief One patient was lost, one bad no im 
provcment by x ray, one showed slight improvement by x ray iod one 
showed marked improvement Pus ceUs were present in the two cases 
with reported urinalyses Suffice it to say that all four pabents left the 
hospital after iheir pfastic operabons with both kidneys healed wounds 
and relief from their onginal complaints 

Figure 406 illustrates the improvement in a woman whose severe 
ureteropelvic stenosis was relieved by a p)loroplasty after the method 
of Kuster Lubasch Here, the stenosM pelvic outlet together with the 
upper vuetet were excised and the upper portion of tiie ureter then 


the obsfruebOD 

To this group of plosbc operations at the kidney outlet 1 have added 


were left in place for anywhere between e/even and eignceen ojys 
Eight cases had no splints inserted and m one case a nephrostomy tube 
was used to drain the renal pelvis after the ureter had been freed. 
Under these circumstances where I am unable to visualize the sur- 
geons conception of “dense fibrous adhesions" or a “mass of plasbc 
^date ’ it IS rather difficult to interpret the results of ureteral splint 
I am obliged, therefore, to base mj impressions upon those cases 

WV,x«i the Uieteial obstruebon is due to angulahon by a few h^t 
ebrouTbsillj. aid ^complicated by a ureteral stricture, the use o( a 



Fig 407 -Results of “intubated uretetotomv- ^ 

without extensive ureteral reacbon m a stnchire of urete 

condition Bottom Twelve months after ^ Pi^Peraliv, 
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ureteral splint has little inilucnce upon the final outcome In fact, the 
better results among these pabeots seem to have been in fliose instances 
where the ureter was not opened at all and where no splint was used. 
The poor results on the other hand, were in those situabons where the 
ureter was buned in a dense scar Even when splints were employed 
for periods of fifteen days under these circumstances, the ureter shortly 
afterward became sfenosed with a return of the hydronephrosis and 
unnary infection ^Vhen, therefore, the ureter is bound down firmly in 
a plasbc erudate, I believe that the mere lysis of adhesions and the in 
sertiPn of a splint are fuble gestures It is necessary also to dissect out 
the surrounding sear tissue if one ei^iects to prevent a recurrence of the 
Ureteral narrowing 

In my opinion the elongated stnchires of the ureter without eiten 


sive periureteral reaction come under a different category These re 
spend well to the “intubated ureterofomy" procedure desenbed by 
David M Davis* in which the stnctured portion of the ureter is sun 
ply incised longitudtoaUy and then drawn part way around a ureter^ 
splint No attempt is made to reapprotimafe the edges of the ureter 
The splint in such cases serves merely as a mold around which the 
Ureteral mucosa regenerates to form the ureteral lumen Figure 407 
illustrates an outstanding case of this kind operated upon by one of 
our staff The patient had a relabvely clean urine to start with. Here 
we merely incised a long structure of the left ureter and used a sum 
ber 10 F rubber catheter as a splint For supplementary drainage a 
medium sized nephrostomy tube was inserted The splint was left in 
place fifteen days and the nephrostomy lube for eighteen days Twelve 
months after operation the urinary sediment contained orily a “rare 
white blood cell “ The pabent now is symptom free 
The work of Crabtree and Kontoff* concerning the microscopic 
appearance of nontuberculous strictures explains why simple dilata 
bon of the stenosed portion of a ureter is quite inadequate These 
gentlemen found that in the region of the stenosis there usually is 
very httle smooth muscle the ureteral wall consists mainly of dense 
fibrous tissue and the epithelial lining in the same region tends to be 
desquamated with only a fesv shreds attached to the surface In most 
cases then ureteral ilatabon alone merely serves to aggravate the 
fibrous bssue reachon and actually to make the stricture worse 
In attempbug to appraise ones efforts to improve renal fonchon 
by a plasbc procedure on the ureter, with or without a ureteral splint 
one should realize that the x ray appearance of the kidney pelvis alone 
, not indicahve of the result of the operabon Very frequently id 
rvxTP.: of lonc-sUnding infecbon and obstruction the walls of the renal 
liave been so overstretched and then fixed by fibrous changes 
the oelvrc walls and in the perirenal tissues that they n^er 
^shiSk after the obstructive factor has been removed The 



ODONTOGENIC INFECTIONS OFTIIE JAWS AND ASSOCIATED 
SOFT TISSUES AND THEIU TREATMENT WITH 
THE AID OF ANTIBIOTICS 

Kott H. Tho\ia, D M D • 

The sepsis of fractures compounded into the mouth, osteomyelitis, 
secondary neck infections and facial cellulitis are generally of odonto 
genic origin, caused by endemic bacteria derived from the oral cavity 
and the teeth They frequently represent an extension from a latent 
dental focus that has become active or aggravated by trauma such as 
tooth extraction, or precipitated by lowered resistance caused by 
fatigue or a debilitating general disease 
The advent of chemotherapy and especially the employment of 
aqhbiotics to prevent and combat Infection has considerably altered 
the treatment of infections about the jaws In some instances, these 
new agents ate so effective that surgical mteifereoce is elimmated, 
while in others they make possible earlier surgical measures with 
greater safety to the patient and a more rapid convalescence In most 
instances, however, use of antibiotics combined ivith carefully 
planned and adequate surgery gives the best results 

AtSTlBIOTIC TnEKAPY 

In considering therapeutic measures, the identification of the morbific 
organisms is as important as the finding of the immediate cause of 
the disease A thorough bactenologic study should be made in all 
cases because of the selective effect of the antibiotic drugs If the 
infected tooth is still present, a culture may be made when it is ex 


ot course would simply indicate that the organisms are pemcillin- 
sensihve Both aerobic and anaerobic cultures are essential, and a 
smear should be examined for Vincents organisms, because of the 
difficulty in growing the fusospuochetal organisms m vitro 
The bacteria found most commonly m jaw and neck infections are 
♦Vio ni^v- u 1 ^ ^ nonhemolytic strepto 

Jaw infections are 
additional organisms 

tioatlus colt, bactenoids. ramosus, perfrtngens, and other gram 
negative bacilli and clostndia Many of the latter are known to be 


* ^^essor of Oral Surgery. Harvarf University. OraT Surgeon Ou.f 
Dental Department Massachusetts General Hospital Boston^ “ ^ 
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postoperative pyeJograni in such a case would be discouraging In 
such cases, therefore, we judge the results of our work not by die 
disappearance of the hydrone^uosis but by the unpiovemeot in kid 
ney function and the subsidence of infecbos 
Weighing the results of our nlasbc ♦!.«. -o— f 

ureteropelvic junction, wt 
with those urologists who 

splints in such procedures Many of our results at the Massachusetts 
General Hospital have been good, but I believe they would have 
been better had we avoided the use of needless foreign bodies rub 
bing the suture line of our anastomosis Avoidance of infection seems 
to be nnp — * 


u j uiuiiiutg uic use ol various catheters and splints, we 
should create an environment favorable to primary healing of our 
suture lines and to a successful outcome of our efforts In the case 
of an intubated ureterotomy, a ureteral splint is legitimate, but its use 
elsewhere seems contrary to the pnnciples of good surgery 

str5»un) 

1 Forty three cases of luettroplasty have been reviewed with par 
ticular reference to the use of ureteral splints 

2 With intubated ureterotomies, ureteral splints ore legitimate ad 
juncts, in most other types of plastic oiierations at the ureteropelvic 
junction ureteral splints aggravate infection of the unaary tract 

3 Urinary Infection int^ercs with pnmary heahng of our anasto 
mosis 

4 With meticulous surgical technic in ureteroplasUes, ureteral 
splints should not be necessary for successful results 
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tecovery 

CeUuhtis and abscesses of the fascial spaces may be caused by both 
deciduous and permanent teeth Submaxillary, submental, sublingual 



parapharyngeal and infratemporal abscesses may develon In nm*. 
cases satisfactory results may be obtamed by cooservabve treatS 
m order to retain incisors and canines, but m many cases estaSion 
IS indicated as soon as possible to remote the eause and m 
cases to establish damage Even in acute suppurative' cases ttiere i! 
no peat danger of complicahons from this procedure St^tb. 
pbylactic use of pemcillia ^ eaure with the pro- 
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penicillui resistant, but 

U V-. 1 . 1 , 


are affected by streptomycin Sensihvily tests 


Case B (>f G H No 551549} • S4 ycjr o!d nun, entered becstiie oi 
chronic osteomychw of the masdihle of one years duraboa. Two Infected teefij 
had been extracted and pemcithn treatment was used but a dramjQg smus re- 
mamed. The jc ray showed osteomyelitis which caused intermittent swellui? and 
suppuration Bactenal exa/mnation reveal^ a pure culture of Eschenchu cob- The 
p>.bent was treated with str-titomydn, 02 gm every four hotin and penjallm, 
24 000 units every three hours A saucenzati^ and leriuestreefomy of the lovohed 
section of the inandibfe was performed, “nus was followed by topical inshllabOD 
of penicillin through a catheter b> the bone cavity, and continuation of the mtra 
muscular therapy The wound was oomplelely beaW two and one half weeis later 

Comment —Because of fhe presence of penicillin resistant organ 
isms, previous treatment was unsuccessful until streptomycin was 
instituted 

r.r*rr-Pt> /trr-ir t, trtr,„- 


purulent discharge Jocuion and drainage was performed on January 3 

Anaerobic cultures yielded Closindium sporogenes the smear showed ao 
abundanc" — , 

mycosu 
streptomj 
gaboRs ol 

OQ Januaj 

relieved Ihree weeks later all fistulas bad bealed. 

Comment —In spite of both penicillin and streptomycin treatment 
a mixed anaerobic infection of ibe face did not respond until chloro- 
phyll raised the local tissue resistance to infection 

SURGICAL TREATaiENT 

Surgical procedures should be carefully planned The nght method 
must be applied at the right tune 

The Ifemoval of the CaoBe —In odontogenic infections the removal 
of tie csusatiie tooth iS oi pnmary importance Jn most instances 
the infection spreads through the pulp canal of a canous tooth or 
toot Penodontal infection and pencoronal lnfec^t^o^ of a partly 
erupted impacted tooth are abo ettologie factors If the cause is not 
lemoved recovery is delayed and compbeabons may set in as fllus 
trated in the folloiving case 

r»wlII-OD (hiCH No 29358) a 31 year oW woman had been b-eated 
for arobtneotal phleg™* by cbemotbeiapy and incision and drainage She re. 
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gery. Many patients do not present themselves for treatment early 
enough, however, and require elimination of accumulated pus and 
exasion of dead bone. 

In fascial abscesses the pus may be aspirated by means of a sj^inge, 
and the immediate injection of peracuUin ia dilution of 1000 units per 



Fig 410 —Compound, comniinuted fracture of the mandible compbcated by 
a cyst and submandibular cellulitis X-ray taken after the tube was inserted into 
the cyst for local instillation of penicillin 

Fig 411 —Fracture reduced and immobilized by skeletal fixation with acces- 
sory wire suture Note The pins on the right do not extend mto the cyst, the x-ray 
appearance is due to angulation when the erposuie was made X-ray was t^en 
eight weeks after reduction showing heahog of bone 


cubic centimeter may be benefidal ^ — ‘ ‘ ’ 

tion of the pus, followed by instiHr 
inserted into the abscess cavity giv 

414). The advantage of this method over the aspiration technic is 
that pemcillin or streptomycin can be instilled every three or four 
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Osteomijelitis of the jaw js generally of dental ongm, hematogenous 
infecbon and infection froof furunculosis is rare The tooth causing 
the acute infection is usually soi^ tiul in widespread extension many 
teeth may be secondanly involved Adequate dental radiographs are 
essenbal In most cases, extracboo is indicated as soon as a good 
penicillin Ie\el has been obtained A case in which the osteomyehhs 
IV as caused by furunculosis was seen recently 

Cas£ JV— JII (MOJ Jvo S05446>, a 38 jrar oM man pretested chnusj 
and X ny evidence of oneom>eIiUi A funincle had formed in the subauneular 
reffion Six montfii ago and residi • ’ ■ " ' 

jaw developed two weela bcfor 
Oon associated with the teeth I 
second molar later became pam 

therapy was started The symptc 4 v «^ii. wuive, auo a Wterai law nun iBuwtxi 
extensive osteomyelitis (Fig 408) A radical sauceruatiOn and seguestrectomy 
was per/brmetf and a nibEier catheter inserted for local jnstiUation of penicJhn 
(Fig 409J The culture at opcrabon grew out 'licrococcus catarrhalis and Staphyl* 
oeoccus aibus Recovery wm uncvcntfuL 

Cotntncn/ — The instUkbou of pcnicflhn via an inlying catheter 
assures conceotrabon of the dnig not possible b> the ictranwscolar 
route 

Septic fractures often are due to the involvement of a tooth Infec 
bon may penetrate from the gingival margin along the fracture, caus 
ug an abscess of the adjacent fascial spaces and result in osteo 
myelitis with extensive loss of bone It 1$ a good rule to extract teeth 
m the fracture line even though they may be valuable for mtermanl 
lary £xabon Today there are several good methods available for the 
fixatiOR of jaw segments which have been made edentulous by such 
extrachons The following case illustrates the formation of a submaxil 
lary abscess from a fracture along a tooth 

Taw V-VB r^fCT( \r. . -ri „ . r » » 


petuciUin, &cpsis ceased and bone repair followed uneventfully 

Comment —The tooth in the line of fracture was the source of sepsis 
and bony uaton iias prevented whQe the tooth was retained 

The Elimination of Pna anil ^ec^ol^c Tissue.— In some cases the 
use of anbbiobcs may result in resolution vvfthout operabve interfer 
ence, parbcularly if such treatment is insbtuted before pus has formed 
and b&ore bone necrosis has set in Fascial abscesses which pieww^ly 
had to be incised and dramed, and cases of acute osteomyelitis wJucn 
previously went on to sequettrabon may thus be cured without su 




Fig 412 — Submaxillary absceis with multiple fistulas due to septic fracture 
Fig 413 '-N ray of patient shown in Figure 412 taken during operation with 
the intratracheal tube in place It shows teeth uvolved m the fracture line with 
osteomyeLus and formation of sequestrum 
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hours to supplement the parenteral admmistrahon. Suoilar heataent 
may be used in acute in/(?cfjon of odontogenic cysts. 


cuJar fajechons of peoio/fin were continued and soppfcmented with locaf tnsCil 
labons The eultufe revealed ihe presence Staphylococcxu sihui After tie 
acute infecbon had subsided, the cyst was enucieated, the cavity filled with fibrin 
foam, closed by suture, and sielefal jaw fixation applied Five days later the 
patient was discharged After eight weeis the s ray show^ sathfactory bone 
beabng (Fig ^U), so that the appliance could be removed \Vhen tested, it was 
found that the jaw had healed satufactoniy and all signs of infection subsided 

In fractures complicated by osteomychtis a sequestrectomy usually 
IS necessary, and best accomplished from an ettraoral approach If 
the bone loss is not too great, union may be erpected if the jaw is 
properly immobilized I have had excellent results wjfh skeletal fixa 
bon, using pins in the antenor fragment far away from infecOoo. 
and my peripheral bone clamp on the postenor fragment in the 
infected region Since fts use does not involve dnlhcg into the bone, 
there is no clanger of spreading the infecbOD 

CaseVII— SKfcK (MCH No $331451 a 40 year old woman had been struck 
ofl the faw sis weeks previously, and contracted a fracture She had received 
medical care which Included nenioHin therapy for four days She had a subma* 
diary swelling and tnulbple draining fistulas (Pig 412) X ray examinabon re- 
yeaied a fracture comphcated hy mteotnyebtiS A moJjr eatecded into the frac- 
ture line (Fig 413) The temperature was 994* F, and the white cell count 
II 000 She received 32 000 units of penialh" every^three hours and two days 
• • »• rathptrr <nri4tpd and (he Irac- 

• 3g 

• • ed 

. . . • ny 


In osteomijehtis the removal of necrotic bone, when completel) 
sequestrated, may be a simple procedure, especially if an intraora* 
approach is possible In other instances, the sequestrum maybe er- 
cased or inaccessible, and an extmoral approach is preferable The 
bone is decorticated to expose the infected channels so that all necro- 
sis can be removed Saucenzation should be earned out to ebmioate 

414 -After sequestr^iwiy the fractures wu unmobil^ by 

the insblla 
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ased (Fig 416) He was given local ^leraiiy through a rubber catheter in addi 
lion to the intramuscular injections The wound healed promptly, and ten days 
after the operation he was discharged completely relieved He is to return after 
SIS months for a bone graft to restore the continuity of the Jaw 

POSTOPERATIVE TREATMENT 

The after care is important fn all jaw infections Treatment with 
the specific antibiotic should be continued until all signs of infection 
have subsided In most oral cases, the patient receives a liquid diet 
high in pTOteui, calories and vitamin content Infection depletes the 
vitamin stores in the body, and patients with severe or prolonged den 
tal infection become easily dehydrated because of the difficulty or 


uuu or uemai patients anuueu wuii ciiiuiiic suppuiduuu miu 
to overcome the infection The oral hygiene often neglected, is of 
prune importance to prevent secondary infection and to minimize 
sepsis 

SUilMARY 

Odontogenic infections of the jaws and associated &oft tissues ore 
mixed bacterial invasions by both pemcilhn sensitive and resistant 
organisms Antibiotic therapy is effective only when the etiologic 
organisms are carefully identified by both culture and smear The local 
instillation of the antibiotic agent to the sepbc zone via an inlymg 
’ ' • .» i proved most effective 

f antibiobcs should be 
,, surgery 

Oral tissues have an extremely high resistance to infection, yet when 
invaded present serious problems with solemn comphcations Careful 
preoperative planning and meticulous postoperabve care are necessary 
to prevent poor cosmetic and functional end results 
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overhangmg margins The wound is then closed m layers either com 
plelely or around a rubber catheter inserted to the area for the instiUa 
tion of local penicillin or streptomycin as already recommended Case 
I and IV were treated m this manner 



Fig 415— X ray jlwwing osteonj}ebtit of the mand blc with pathologic fractuie 
Fig 416— Segment of necrotic boce excised and a rubber catheter inserted for the 
local msbllatiOD of pemcjlhn 

In chronic cases of osteomyelitis which have resisted treatment, a 
completely necrotic segment of the jaw may have to be excised The 
continuity of the bone is restored later Oy a bone graft The folloivmg 
case serves as an illustration 


coli and Staphylococcus dtnis a smear showed Vincent smireUa 
lomyem After two days the diseased segment of the mand ble was complete y 
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Bladder, carcinoma, total cystectomy for, 
June, “ItX) 

dysfuncbon secondary to lesions of 
spinal cord, Aug , 950 
closed types of imgalion in, 
Attg, 956 

transurethral resectioa in 
treatment, Aug , 9M 
neurogenic, Aug , 950 
classification, Aug , 954 
closed types of imgalion in, Aug, 


chondroma, June, 743 
cystic lesions, difierenbal diagnosis, 
June, 737 
Cysts, June, 740 
multiple, June, 740 
echinococcus. June, 750 
giant cell tumors June, 744 

K anuloraa, eosmonliilic. June, 748 
. mplioblastoma, June, 749 
myeloma. June, 746 
Paget s disease, June, 741 
sarcoma, June, 742 
syphilis, June. 747 
tuberculosis, June, 748 
tumors, June, 743 

malignant, preoperative manage* 
ment, June, 729 
primary, treatment. June, 717 
xanthomatosis, June, 747 


surgical treatment, results 
1151 


Brenner tumor, Aug , 847 


Oct. 


Broncliibs bronchoscopy In, Oct , 1101 

Bronchogenic carcinoma, bronchoscopy 
m Oct. 1196 

Bronchography in carcinoma of bnm* 
thus, June. 588 

Bronchoscopy, anesthesji for, June, 521 
in carcinoma of bronchus, June, 584 
indicabons and contramdicabons. 

Oct, 1191 

Bronchus, foreign body, bronchoscopy 
In, Oct. 1197 


Bronchus, malignant disease, diagnosis, 
June, 583 

tumors, bronchoscopy in, Oef , 1194 
Bulbar spinothalamic tractotomy for re- 
lief of pain, Oct , 1257 
trigeminal tractotomy for relief of 
pain, Oct , 1358 
Buisibs, anserma, Aug , 987 

CAixuun wi common duct, suppurabve 
cholangitis due to, Feb , 23, 28 
Cancer, black, Oct , 1136 


Carcinoma, bronchogemc, bronchoscopy 
in. Oct, 1196 

of bl idder, total cystectomy for, June, 
700 

of breast, advanced, hormonal altera- 
tion. Oct , 1144 

surgical treatment, results, Oct , 
1151 

of bronchus, diagnosis, June, 582 
of cecum, Oct , 1010 
of cervit uteri, radium treatment, 
Aug , 775 

vaginal smear technic, Oct , 1215 
x-ray beatment. effect on regional 
nodes, Oct , 1231 
of colon, Oct , 1021, 1024 
prognosis, June, 670 
right proximal portion, Aug , 875 
of esophagus, diagnosis, June, 582 
esopingoscopy in, Oct , 1199 
resection in, June. 588 
of Urge intestine. Oct, 1018 
of bps, beatment. Aug , 9^ 
of lung, June, 592 
el tiasopharyax, June, 577 
of ovary. June, 681 

hysterectomy for, total. Aug, 792 
of pancreas, head, April, 404 

pallubve operations, anastomosis 
of duct of Wirsung in, June. 
636 

radical pancreaticoduodenal re- 
section for, Oct , 1032 
suppurabve cholangitis due to 
Feb , 23. 30, 35 
of paratliyroid gland, June, 477 
o! penis, June, 714 
of prostate. Oct . 1307 
*°*?Lp*.^“* Prosfatpctomy for, 
Oct , 1309 

of rectosigmoid, Oct . 1026 
prognosis, June, 670 
of rectum, basal cell June. 638 
prognosis, June. 670 
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Abdosikai, emergendw acute Feb 

b.’i 

la gynecology treatment. Aug 
809 

stage operations In Feb 60 
Abortion incomplete Aug 517 
spontaneous preventon Aprl 4>4 
Abscess Brod e s Feb 19o June "39 
cervical deep / ne 497 
of bone June 739 
of |aw Ort 13 3 13'’j ^ ^ 


Angina pectons paravertebral procaine 
block in, Od 1266 
Anmoma of bone June 74 j 


Aue ua eeuiu jsw 
hypoglyeem ^ Apfii 40’ 
of bfonenus bronchoscopy in Oct 
1164 

of paratbw d ghnds June 4TJ 
of thyro d gland d crete eitratbo* 
racic and Intrathoracic June 


n ptured Feb 8S 

Ans etv u'cer recurrenee initiafed by 
Apnl 311 

Ar-beneblaifoma of ovary Avg 844 
Arteres severed ana tomosu by non 
sun re method Oct 1038 
Artennscleros s obi terans syjnpathec* 
tomy for Feb Ma 

Arihrnocs s of anile for conechoa of 
foot deform ty Oct 1’81 
Arthroplasty mold of hip pnaciple of 
Oct 1303 


Adrenal tumors aympatbetic Oct 1303 

Al^nght a Syndrome June 741 
Alkalosu in surgery Feb *’19 
Allen s s gri In pulmonary embolism 

Oct 1038 Asp rat on of peritoneal cavity Feb 103 

Ampulla of ^ater caranoma radcil Asthma bronchoscopy n Oct 1193 
pancreat eoduodenal resection for Atelectas s postoperative bronchoscopy 
Ocf 103’ In Oct 1198 

Analgesu in labor in tuberculosis Apnl Atxes a of duodemiai eongemtal, Feb 
493 “0 . 

Arestbes a for gastnc surgery April "61 of esophagus congen tal Feb 73 
for laryngectomy June 522 A* Bary artery nonsuture anastomosis 

for neck surgery managenient June Oct 1093 


Arestbes a for gastnc surgery April "61 of esophagus congen 
for laryngectomy June 522 A* Hary artery nonsutu 

for neck surgery managenient June Oct 1093 
517 

for repa r of rierforated peptic ulcer BaKCH s cyst, Feb 164 
Feb 100 ® ^ commoa See Common duct 

for thyro d surgery June 519 O? c rare anomaly of April 389 

for tracheotomy / ne 52o 5 6 fnfert on of Feb 23 

tn labor in lube culosis Apnl 403 flow Impa rmeot tests In surgical 

Aneurysm, compress on of nerve by 38 40 

ina 9SI B Broth n operat on for duodenal ulcer 

false ^Feb 153 . , b|^ ng as late sequel. A^ 341 

of ihoraao aorta paravertebral pro- B rth mjunes pwenbon Aprtf 4o8 
came block in, (W 1268 Blade cancers Oci 1136 
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Cysts of ned:, June, 496 
of ovary, torsion of, Aug, 812 
of paiiireas, management, factors in 
fluencing, Apnl, 411 
of parathyroid glands, June, 477 
thyroglossal, June, 488 


Dicumarol in prevenbon of postopera 
bve venous mrombosu and embolism. 
Oct, 1044 


uub Iw, iil^lii, 4-10 

Drainage, suction, fluid requiremeni^ 

In. Feb , 22S 

Duodenum and bead of pancreas, resec- 
tion, status of, Oct , 1002 
atresu, congemtol, Feb . 76 
ulcer, Billroth 11 operation, bteedmS 
as bte sequel. April, 241 
bleeding, in child, April, 446 
ebology. Aug , 005 
gastnc resecboD for, Aug , 013 
gastric ulcer and, are they different 
diseases? Aprtf, 265 
gastro-enterostomy for, Aug , 911 
sugtcal treatment, physiologic a* i 
pects, Aug , 005 
vagotomy for, Aug , 915 
Dysgemiinoma of ovary, Aug , 837 
I^smenonhea, hysterectomy for, '*8 
inal, Aug , 798 

Dysphagia, esophagoscopy In, Oct , 
1108, 1202 

Easu ertemal, losses, repair of, OCt , 
1111 

Echinococcus of bone, 7une, 750 
Edema, premenstrual, Aug , 827 
Elbow, fractures, with special refeiep^ 
to bead of radius and olecranon, FCb , 
213 

Electrodiagnosis in penpheial nerve 
lesions, Oct^ 1053 
Electrolyte and water balance in 
gical pabenls. Feb , 220 
Electromj-ography, Oct, 1061 


Embolism, pulmonary, postoperative, 
anbcougulant prophylaxis, 
Oct, 1044 

prevention and treatment, Oct, 
1037 

venous Inlenupbon In, Oct, 
1040, 1047 

Endometrial cysts, ruptured, Aug, 815 
Endometriosis, hysterectomy for, Aug, 
792 

of colon, June, 655 
Endoscopy, Oct, 1191 
Endothelioma of bone, June, 745 
Enlerocele, Oct , 1226 
Eosinoplulic granuloma of bone, June, 
748 

Epithelioma of lip, Aug , 695 
lasopliageal diverbculum, surgery for, 
anesthsia in, June, 520 
butus hernia, esophagoscopy in, Oct , 
1201 

surgical treatment, analysis of 
cases. Oct , 1121 
tsansabdominal repair, Feb , 100 
vances. hemorrhage from, Oct, 1162 
Esophagitis, esophagoscopy in, Oct , 
1200 

Esopltagoscopy, anesthesia for, June, 521 
in carcinoma of esophagus, June, 584 
inditabons and contr^ndicabons, 
Oct, 1198 

Esophagus, atresia, congenital, Feb , 73 
carcinoma, diagnosis, June, 582 
tesecbon in, June, 588 
dilatabon, idiopathic, Oct, 1128 
lesions, esophagoscopy m, Oct , 1193 
malignant disease, diagnosis, June, 
5b2 

tumore of, primary, June, 587 
Csllander opeiatioo. tot caxtlaama of Up. 

Aug.lOQO 
Es^^en therapy u menopause, Aug, 

Ewuig’s sarcoma, June, 745 
Exoplithatmos, surgery_ in, anesthebc 


Face, hemangiomas, large, in children 
surgical treabnent. Apnl. 431 
pLutic repair, full thickness grafts 
trom neck for, Oct , 1109 

Xe“s 08 * ^ *"Sery. 

Faliopian tube, twisted, Aug , 813 
F^raliartery, nonsuture anastomosis. 
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Carcinoma of sali%ary gland June SOI 
of s gmoid with endometnosu Oct 
1027 I 
of jeomach, Ocf 1100 
gastrectomy total June 621 
gastroscopy In Oct POT 
multipe simultaneous lota! gas 
trecfomy for case report Aug 
919 

operab I ty rate June 631 
ulcer coexist ng with Af^nl 299 
of thyroid gland June 561 
of uterus June 696. Aug 763 
diagnosis vaginal smear in Oct 
1215 

hysterectomy for total Aug 792 
rad Urn therapy Aug 77o 783 
Werfheim hysterectomy for Aug 
770 

Card ospana esophagoscopy in Oct 
1201 

Carotid artery latemal, Lgabon of 
anesthes a for yune 52-( 
body tumors J^ne 494 
sinus reaction dimne neck surgery 
June 527 

Cauda equina tumors June 548 
Causalgia Aug 983 
Cecostomy ind cat ons In colon c ob 
struction Feb 69 
Cecum carcinoma Oct 1019 
Imphosarcoma June 
Cefluhtis of jaw Oct 1323 
Cervical chordocomy for rebef of pain 
Oct 1256 

disks ruptured summary of 24 cases 
Oct 1246 

Cemc tis cliron c as cause of leu 
korrhea treatment Aug 849 
hysterectomy for vag nal A g 795 
Cenis uten, carcinoma radium treat 
ment Aug 775 

vagina) smear leclin c Oct 1215 
X ray treatment effect on re 
gonal nodes Oci 1231 
polyps as cause of leukcmbea 
treatment Aug 852 
Chloroma bone changes in June 750 
Cholangitis Salmonella typh munum 


iii,itp « 

Choledoehobthotomy spontane^ nip 
hire of common bile duct following 

Apnl 381 

Chondroma, June 743 


Chondrosarcoma June 743 
Qjordotomy cervicai, for rebef of palo 
Oct 1258 

thoracic for rel ef of pa n Oct 12o4 
C reulatoy d sorders proca ne block of 
sympaJietic nerves la study of Oct 
1263 

Cleft 1 p congenital, surgical correction, 
April 417 

Cocc d oldomycosis pulmonary Oct 

1113 

Colitis uTcerativp nonspeoiffc acatria 
Ing regional June 654 
Colon carcinoma. See Carcinoma of 
colon 

endometriosis June 655 
le omyosarcoma June 658 
obstructions analysis of 164 cases 
Feb 62 

polyps gross intesHoal hetoontage 
due to April 445 
s gnificance June 675 
fight infussusceptmg submucous b 
poma of April 361 
s gmo d volvulus of Feb 70 
Colwtomy iranvene techmc Feb 67 
68 

Common duct, obstruction, by pan 
creatic cyst, Apnl 41® 
spontaneous rupture following 
choledoehobthotomy Apnl 081 
stone m suppurative cholangitu 
due to Fell 23 23 
ttneture suppurative cholangitis 
due to Feb ^ 31 
Congen tal gynecotog cal tes ons svr 
g cal treatment Aug 808 
Cord bbdder Aug 9o0 
Cryptorchidism mabgnant disease in 
June 709 

Cush ngo d hab tus after menopause 
Aug 820 

Cystadeooma o! (rv$ry June 683 
CS^tectomy total for carcinoma of blad 
der June 700 
Iccl me June 706 
unnaiy divers on methods June 
0® 

Q^bc disease of bowel June 651 
duct anomaly of rare April 389 
hygroma of neck June 498 
ks (ins of bone differenbal diagnosis 
June 737 

Cysts fiaJeers Feb 164 
bronchial June 491 
dermo d of ovary June 6So 
endometrial, ruptur^ Aug 815 
of bone June 740 
multiple June 740 
of esophagus June 5S7 
of saediasUnum, cemgenitab June oao 
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Ilemoirliage, intestinal, gross, in infants 
and children, Apnl, 443 
nasal, m endotracheal anesthesia, 
June, 524 

Hepatitis, biLary, secondary, Feb , 45 
infectious, diagnosis, AUS, 926 
intrahepatlc bihary obstruction in, 
Feb , 43 

purulent, Feb , 45 

Hernia, hiatus, esophagoscopy in, Oct , 
1201 

surgical treatment, analysis of cases, 
Oct, 1121 

transabdominal repair, Feb , 109 
inguinal, in childhood, April, 447 
strangulated, Feb , 87 
vaginal, posterior, Oct , 1—6 
Herpes progenitabs, June 715 
Hiatus hernia, csophaeoscopy in. Ocf, 
1201 

surgical treatment, analysis of 
cases Oct , 1121 
transabdominal repair, Feb , 109 
Hip artliroplasly, mold, pnnciple of, 
Ocf . 1303 

j t . 1 • 


Hormone treatment of menopause, Aug , 
624 

Humerus, mabgnant tumors, pnmary, 
treatment, June, 717 
Hygroma, cystic, of horsemen, Aug, 
987 

of neck, June, 493 

Hyperparathyroidism, diagnosis, June. 
482 

multiple bone cysts in, June, 741 
treatment, June, 483 
Hypertension, portal, treatment by 
splenectomy and splenorcnil anas 
tomosis wiui preservation of kidney, 
Oct , 1162 

sympathectomy In, Feb • 147 
thoracolumbar sympathectomy for, 
Ocf , 1 178 

paravertebral approach, Ocf, 
1180 

transpleural. Ocf, 1183 
Hysterectomy, subtotal, indications and 
teciinic, Aug , 790, 795 
total indications and technic, Aug. 
790 793 

vaginal, selecbon of pabents, Aug. 
798 

technic, Aug , 802 
Werlheim. In carcinoma of uterus. 
Aug , 770 ^ 


t£rm, regional, operabon for.^proti- 


Ileum, atresia, congenital. Feb , 78 
tennsnal, duplication of, gross Intes 
bnal hemonbage due to, April, 444 
Imperforate anus, Feb . 82 
Incontinence of unne In women, Aug, 
857 

Inflammatory disease, pelvic, Aug , 815 
medical vs surgical treatment, 
Aug, 866 

Inguinal hernia in childhood, April, 447 
Iniunes, birth, April, 458 
of nerves, ulnar, median and radial, 
regeneration in, Ocf, 1052 
Insulin lest following vagotomy for 
pepbc ulcer. Aug , GOO 
Interscapulothoracic amputation in 
malignant tumors of humerus, June, 
717 


obstruction, analysis of 352 cases. 
Feb . 51 

m newborn, Feb , 73 
Intestine, large, caremoma of, Ocf , 
1018 

lesions of, unusual June, 651 
obstnicban, analysis of 184 coses. 
Feb, 62 

small, early postoperative motor re- 
sponse to Jejunal feedings, April. 
114S 

obstruction, analysis of 168 cases, 
Feb . 51 

tumors of, June, 644 
Intrathoracic goiter, June, 497 
Inlussuscepting submucous Lpoma of 
tight colon, Apnl, 361 
Inlussuscepbon, acute, in Infants and 
children, analysis of 95 cases m 
Cook County Children’s Hospital. 
Feb , 3 

Ueocobc, nontumid. In adult, Apnl, 
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Femora] vela inteirupbon in postopera 
tive venous thromDosis and 
embolum Oct 1040 1017 
technic Ocrt 104S 


total Aug "90 
prolapsed Aug S17 


Fool deformity correct on, arthrodes » 
of ankle for Oei 1281 
weak 10 hallui Keller opera 

ton end result study Oct l‘’9o 
Fore zn body n brooehus broncboscopv 
in Oet 1197 

Fractures nonunion n Feh 209 
ffallbladJer function aud Feb 
209 


of jaw scphc Oct IS”! 

Fungous vaguutis Aug 853 

Caiulapder fonct on and ooounion in 
fractures Feb 209 
Gangrene localized vasospasm In 
sympathectomy for Feb 145 
Gastrectomy subtotal, antral syndrome 
foDowing Oct 1083 
B llroth II type for duodenal ulcer 
bleeding as ble sequel Apnl 24 1 
for duodenal ulcer gAStroemiwI 
ulcer following supradraphrag 
tnatic vagotomy in, Apn! 249 
for peptic ulcer Oct 1071 1081 
lejunal ukict following Oet JWl 
malfunctiomag stoma alter Oct 
1082 

total, /one 621 

for multiple simultaneous 
of stomach Aug 919 
indications June 621 
technic^ June 627 
Gastnc. See also Stomach 


Castne acidity significance in surgical 
therapy of peptic ulcer Apnl 25o 
neurectomy for peptic ulcer favor 
able ana unfavorable results, Aug 
685 

seaetion in duodenal ulcer Aag^ 908 
normal Aug 90o 
Castntls gastroscopy m Ocf^ 1204 
Castrocnem o-semimembranosus 
"bursa " Feb 164 

CastToenlerostomy for duodena] ulcer 
Aug 911 

Castro ntest nal surgery sympos urn on, 
Apnl 231 

tract motoractivity following jejoaos 
tomy Apnl 345 

Castrojejunal ulcer following subtotal 
gastrectomvforduodenalul^ supra 
c aphragmatic vagotomy in, ^prii 
249 

Castroje unocobc fistula, Apnl 315 
Castms opy Indications and contrain 
d cat ons Oct 1203 
Gaucher s disease June 747 
C ani-cell tumors cl bone June 744 
Co ter 1 ngual June 480 
intrathorac c June 497 
Gonorrheal vagmit s Aug So5 
Crafts nerve Aug 95’ 

Granuloma eos nophiLc of bone June 
748 

e* n f - S 


llAUnt valgus with weak foot Keller 
operation end result study Oct 129o 
He neVe M kulicz operation for d o- 
pathic dilatation of esophagus Oct 
1130 

Hemangioma of face Luge n children, 
surgical treatment, Apnl 431 
Hematocoipos surgical treatment. Aug 
803 

Hematoma nonpulsabcg large Feb 
153 

ilematoinetra, surgical treatment, Aug 
808 , 
Hemolytic faundice splenectomy for 
Jane 617 

H morrbage as bte sequel of perforated 
peptic ulcer Feb S6 
of subtotal gastrectomy or Bui 
roUi II type for duodenal ulcer 
Apnl 241 

from esophageal vances Oct IJBZ 
a pepnc ulcer Oct 1073 
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Hemonhage, intestinal, gross, in infants 
and children. Apnl, 443 
nasal, in endotracheal anesthesia, 
June, 524 

Hepatitis, biliary, secondary, Feb , 45 
infectious, diagnosis, Aug, 926 
intrahepatic biliary obsbaiction in, 
Teb , 43 

punilent, Feb , 45 

Hernia, hiatus, esophagoscopy in, Ocf, 
1201 

surgical treatment, analysis of cases, 
Oct. 1121 

transabdominal repair. Feb , 109 
inguinal, in childhood, April, 447 
strangulated, Feb , 87 
va-gvcial, postemr, Oct , 1220 
Herpes progenitaLs, June 715 
Hiatus hernia, esophagoscopy in. Oct, 
1201 

surgical treatment, analysis of 
cases, Oct , 1121 
transabdominal repair, Feb , 109 
Hip artliro|lasty, mold, principle of. 


Ileitis, regional, operation for, pros! 
maJ eitension and progression follow- 
ing, April, 333 

Ileocolic intussusception, nontumid, in 
adol^ Apnl. 355 , _ , 

Ilenm, atresia, congemtal Feb, 78 
terminal, duplication of, gross intes- 
t<nal hemorrhage doe to, Apnl, 444 
Imperforate anus, Feb , 82 
locontinence of unne in women, Aug , 
857 

Inflammatory disease, pelvic. Aug, 815 
medical vs surgical treatment, 
^ Aug , 866^ ^ ^ ^ 


Hormone treatment of menopause, Aug , 

624 S' . 6 . 

Humerus, malignant tumors, primary, 
treatment, June, 717 
Hygroma, cystic, of horsemen, Aug, 
957 

of neck, June, 49S 

Hyperparathyroidism, diagnosis, June, 
482 

multiple bone cysts in, June, 741 
treatment, June, 433 
Hypertension, portal, treatment by 
splenectomy and splenorenal anas- 
tomosis with preservation of kidney, 
Oct. 1162 

sjTnpathectomy in, Feb . 147 
thoracolumbar sympathectomy for, 
Oct. 1178 

paravertebral approach, Ocf, 
1180 

transpleural, Ocf, 1183 
H>'sterectomy, subtotal, indications and 
technic, Aug , 790, 795 
total, indications and technic, Aug, 
790. 793 

vaginal, selection ol patients, Aug. 
796 

techniC. Aug , 802 
Wertheim. in caremoma of utenu. 
Aug . 770 ^ 


obstruction, analysis of 352 cases, 
Feb, 51 

in newborn, Feb , 73 
Intestine, large, corciaoma of, Ocf, 
1018 

lesions of. unusual June, 651 
obstruction, analysis of 184 cases. 
Feb. 62 

small, early postoperative motor re- 
sponse to jeiunal feedings, Apnl, 
345 

obslruction, analysis of 163 cases, 
Feb , 51 

tumors of, June, 644 
Inlrathoracic goiter, June, 497 
Inlussusceptuig submucous Lpoma of 
nght colon, Apnl, 361 
lotussuscepbon, acute, m infants and 
children, analysis of 95 cases in 
Cook County Children’s Hospital. 
Feb , 3 

ileo^c, nontumid, in adult, April, 
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Jefunal ulcer following subtotal gastrefr- 
tomy Oct 1081 

Jejunostomy motor aefivoty of gastrom 
testinal baet folio ving Apnl 345 

Keller operabos for hallux valgus and 
wealc loot, end result study Oct 

10QS ' 


popliteal Outpouch ng of Inner com 
paitmeni Peb 164 
posterior approach to Feb 157 


Long carcinoma June 59'^ 
coeeid 0 domycosis Oct 1113 
jnaLgoant lymphoma Oct 1113 
tumors diagnosis and treatment, fune 
S92 

hye stneture esophagoscopy in, Oct 
1201 

Lymph nodes of neck treatment in car 
cinoma of hp Aug 1004 
Lymphogrsnulonia vener urn June 637 
Lymphoma, malignant, ol lung Oct 

Ilia 

of stomach gastroscopy m Oct POT 
Lymphosarcoma bone Ganges in June 
749 

of cecum June 653 


Laryngoscopy anesthei a for June 521 
^*5^1* ***^***^ anesthes a for June 

Le fort procedure for prolapse of 
uterus Aug $00 

Le oinyoma of uterus capsular veto rup* 
hue .4ug $16 

Le omyosarcoma of colon June 656 
Leukem a bone changes a J ae 750 
LrukoplJaa of peflis June 715 
Leukonhea causes and treatment Au 


Levm tube use fluid leQuiiemenU m 
Feh 2'’5 

Llgabon of internal caret d artery anes 
thes a fo June S’l 
Lingual go ter June 480 
h p carcinoma treatment Aug 99o 
cleft congenital surgical correeboD 
April 417 

precancerous les ons treatment Aug 
997 

Upoma retropenfoneal, June 659 
submucous ntu« usccpbng of n^t 
colon April 361 

Liver b opsy In siug cal jaundice Feb 
41 

disease peritoneoscopy in Opf l*»jj 
luncbonal tests in surpcal Jaundice 
Feb 39 40 , , 

Lobotomy prefronUi b lateral, for re* 
hef of pain Oct l‘’o9 
Loose bod es osteocarblagmous in 
knee Feb 169 

Lung abscess bronchoscopy m Oet 
119’ 


Maucva-s-t bone tumors of humerus 
treatment June 717 
preoperap e management June 

709 

degeneration of chron c ben S” 
trie ulcer Apnl 2S9 
disease lO undescended testis June 
709 

tumors of bronchus and esophagus 
dagjiosb June 58’ 
of nasopharyrw June 577 
Manchester operabon for prolap e of 
Uterus Aug 801 

' Mascultno obLutoma of ovary Aug 
64o 

' Meckel s d ert culum gro s ntestinsl 
hemorrhage due to Ap I 443 
Mod n nerve regene at on iP Oet 
lOo’ 

Med asbnum tumo s benign June 536 
Mebnoma malignant of lower extrem 
lies radicsl treatment, Oct 1136 
Menopause art Gc ally induced treat 
menl Aug B’O 

Menorrhagia hyste ectoniy for vag nal 
Aug 797 

MesenrephaLc sphmothabm c tractot 
omy for relief of pa n Oct i 5 
Mesentenc tumors June 666 
Mikul cx resection of redundant S gmoid 
n probpse of rectum Oct 1065 


Mttelchmerz Aug 813 
Mold arfh oplasty of h p pnne pie of 
Oct 1303 

Mon at 3] vagin t s Au" 853 
Moscbcowitz operation fo prolapse of 
rectum Oct lO&j 1067 
Mucocele of appendix April M7 
Mucosal polyps 0/ colon and rectum 
sguEcance June 67S 
Myeloma multiple June 746 
Myxoglobulosis of appendix Apnl vw/ 
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Nas4l heraorrhige in endotracheal 
anesthesia June 524 
Nasopharynx malignant growths June 
577 

Neck, abscesses deep lunc 497 
cy'Sts June 496 

lymph nodes treatment m carcinoma 
of Lp Aug 1004 

surgery of anesthesia for manage 
ment June 517 
tumors June 486 
mulciple June 496 

Neonatal deaths prevention Apnf 456 
458 

Nephrostomy with total cystectomy, 
June 703 

Nerve grafts Aiig 982 

transplantabon of Feb, 121 Aug 
080 

sheath tumor nonpalisaded June 557 
pal saded June S56 
Nerves peripheral, anastomosis of 
early Aug 978 

comntession by aneurysm Aug 
981 

cad to-end suture technic Feb 

12S 

lesions electrodiagnosis Oet 1058 
regeneration In Oct i0o2 
repair of metlods Feb 117 110 
Oct 1057 

surgical indications Feb 1 17 
surgery of modern technics Aug 
978 

tumors June 5o4 

Neutalma brachial due to unilateral 
d >K protrusions Oct 1248 
posttraumatic paravertebral procaine 
block in Oct 1274 
trigeminal rehef in aged and feeble 
Feb i'’9 

Neurectomy gastnc for peptic ulcer 
favorable and unfavorable results 
Aug 885 

NeunlernTnona June 556 
\eunnoma palisaded June 556 
Neur fibroma June 555 
of med ostinum June 596 
of neck June 49o 
Neurogenic bladder Aug 950 
sarcoma June 557 
Neuroma June 555 
Neurorrhaphy Aug 9"9 

failure of improvement of funebon 
after Aug 984 

Neurotomy retrograssenan In aged and 
feeble Feb 1‘’9 


Newborn Intestinal obstruction In, Feb 


NieBiann Pick s disease June 747 
Nonsuhire anastomosis of severed ar 
tenes Oct 1088 


Odontogenic infections of jaws and as 
sociated soft tissues and their treat 
ment with aid of anbbiotics Oct 
1321 


Osteitis deformans June 741 
Ovteocartilagtnous loose bodies in knee 
Feb 169 

Osteogenic sarcoma June 742 


cbroiuc Feb 196 
adequate excision of involved area 
Feb IDS 

diemothetapy Feb 208 
obliteration of defect and/or closure 
of wound Feb 199 
Orr treatment Feb 198 
etiology Feb 188 
hematogenous acute Feb 102 
maximum points of tenderness in 
Feb 190 
of MW Oct 1324 
patnology Feb 18S 
treatment Feb 192 
Ovary adrenal like tumor Aug 845 
onbenoWastoma Aug 844 
Dreuner tumor Aug 847 
carcinoma June 631 

hysterectomy for total Aug 792 
cyst. toKioft of Aug 812 
cysladenoma June 683 
dermoid cysts June 685 
dysgerminoma Aug 837 
granulosa-cell tumor Aug 841 
mascul novoblastoma Aug 845 
stnunal tumors Aug ^6 
theca-cell tumor Aug ^9 
tumors functioning Aug 637 

Facets disease of bone June 741 
of penis June 715 

Pam mtoactable procaine block of sym 
^Aehc nerves in study of Oct 

, rebef by opmbosa. on central nerv 
\ mis system, Oct,, 1254 
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Pancreai adenoma, 1 let cell, with hypo- 
Elycem a April 40’ 
care noma suppurative cholanglbj 
due to Feb 23 30 3cj 
cysts management factors inSuenc 
ing April 411 

head and duodenum resection of 
sUtus Oct 1032 
earemoma of April 404 
pall ative operabons anastomo- 
sis of duct of Wirsung in, June 
639 

rad cal operabons on April 401 
Pancreaftcoduodenal resection status of 
Oct 1032 

Pancreatibs chron e April 415 


ti iuyrou sands normal and abnor 
mal pos bons June 477 
tumors June 477 

Paravertebral blocks in study of visceral 
pain Oct l’e6 

sympathectomy for hypertens on 
Oet 1180 

Paffibd gland area tumors of June SOI 
Fed atne surgery synpos urn on April 


417 

Pelvic inflammatory d sease Aug 815 
medial vs surgical treatment. 
Aug 86$ 

Peiuc Uin in acute hematogenous osteo- 
mycLcis Feb 103 
in chron c osteomyelitu Fef> 207 
m odontogenic mfeebons of laws 
Oct i3n 

in pelvic inflammatory disease Aug 
868 

Penis carcinoma June 714 
les ons Jane 714 

Pept c ulcer as p^ychosomabc disease 
April 309 

bleeding Oct 1073 ' 

gastrectomy subtotal, Oct 1071 
1081 

g stroscopy in Oct 1206 
intractable Oct 1077 
malignancy and Oct 1077 
obstruction in Oct 1075 
perforauon Oct 1072 

surgical sequelae following re 
covery from Feb 93 
technic of rqia r Feb 100 101 
reperforabon of Feb 97 106 
surgical treatment, current prae- 
bces Oct 1071 
S gnificance of gastric acidity 
m. April Z5o 


Pepbc ulcer vagus reseebon for Oct, 
1071 1079 

favorable and unfavorable re- 
sults Aug 885 

Perforation of pepbc ulcer Oct 1072 
surgical sequelae following re 
covery fr^ Feb 03 
Peripheral nerves Jes ons electrodiag 
TKKIS Ort lOoS 
regenerabon in Oct lOo’ 
reparof Ftb 117 Ocf 1037 
surgery of modem technics Aug 
STB 

tumors June 5o4 

vascular disease sympathectomy in, 
Feb 139 

Pentoneal cavity aspirabon of Feb 
103 

Pentoncoseow ndicat ons confraind 
cabODS ana technic Oct 1209 
Pharync surgery of anesthesia for June 
521 

Pheochromocytoma cLaical problem of 
fune €05 

Phren ceclomy for hiatus hernia Oet 
1125 

P tuitaiy tumor July 530 
Placenta premature separabos April 
4o8 


previa April 457 

Pmbe surgery recent developments 
Oct 1106 

Pol omyehus an enor vasospasm of 
sympathectomy for Feb 144 
Polyps cervical as cause of leukorrhea 
treatment, Aug ^2 
of colon gross intest nal hemorrhage 
due to April 445 
sgnflcanre June 675 
of esophagus June 537 
of re'^m, signlRcance June 675 
Popliteal artery nonsuture anastomosis 
Ocf 1094 

outpouching of nner compartment of 
Iniee Fee 164 

Portal hypertens on treatment by sple 
nectomy and splenorenal anastomo- 
s 5 With preservabon of kidney 
Ocf 1162 

vein ohstiucbon by panereabc cyst. 
April 413 

Postcentral g>Tectomy partial for re- 
lief of pa n Oct 1261 
Posterior approach to knee Feb 157 
Fostthroinb(Ac sequelae of lower ex 
tremity treatment, Oct 1171 
Precanoerous les ons of bps treatmenh 
Aug 997 . , , r 

lYe f roa ta l lobolomy bdateral, for reliel 
of pain, Ocf 1259 
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Pregnancy, ectopic, Aug , 809 
intrautenne and eirtrautcrine com* 
bin^, April. 467 

tuberculosis compbcating manage- 
ment, April, 461 

Prematurty, causes and their preven- 
tion, April, 456 


Prolapse of rectum, Oct , 1062 
amputabon of, Oct , 10^ 

De Lorme operabon, Oct , lw6, 
1069 

Mosrhowitz procedure, Oct , 1(|65, 


1067 , , 

of uterus, hysterectomy for, vaginal, 
Aug , 600 

Le Fort procedure, Aug , 800^^ 


total perineal prostatectomy for, 
Oct . 1309 , , 

Prostatectomy, perineal total, for cat* 
cinoma of prostate, Ocf , 1309 
Pseudohermaphtodibsm, male, impor 
tance of psychiatry m surgery of, 
Ocr , 1218 

Psychiatry, importance in surgery of 
male pseudohermaphtodibsm, Oct , 
1218 

Psychosomabc aspects of pepbc ulcer, 
April, 309 

Pulmonary embolism, postoperative an- 
ticoagulant piophylasis, Oct , 
1044 

ptevenbon and treatment, Oct , 
1037 

venous interrupbon in, Ocf , 
1040, 1047 

Purpura thrombocytopenic, splenec- 
tomy for, June, 618 

Pylonc obstruction as late sequel of per- 
forated peptic ulcer, Feb , 96 
Queyhat's erythroplasia of penis, June, 
715 

IUdiai, nene, regenerabon In, Oct, 
1032 

Radium treatment of caranoma of cer- 
vu, Aug . 775, 776 
of utenne body, Aug , 775, 783 
Ranula, June, 503 

Raynaud s disease, sympathectomy In, 
Feb , 140 

Rectosigmcid, carctaoma. Ocf,. 1026 
prognosis, June, 670 


Rectum, caremoma, basal cell, June, 658 
prognosis, June, 670 
lower, malformabons, obstnicbon in 
newborn due to, Feb , 81 
polyps, significance, June, 875 
prolapse, Ocf, 1062 
amputabon of, Ocf , 1066 
D« Lorme operation, Oct, 1066, 
1069 

Moschowitz proceduie, Ocf , 1065, 
1067 

Resuscitabon, fetal, April, 460 
Retrogassenan neurotomy in aged and 
feeble, Feb , 129 
Retroperitoneal hpoma, June, 659 
Rh factor m obstetnes, Apnr, 457 
Roentgen diagnosis of maliraant disease 
of bronchus and eso^agus, June, 
582 

diSerentiabon of benign and mahg 
nant ulcers, Aprif, 273 
treatment of carcinoma of cervix 
uten, effect on regional nerves, 
Oct, 1231 

of thyroid, June, 566 


Saph^tous veins, stripping of, with su 
perncial femoral vein mterrupbon in 
poswhtos^obc sequelae of lower ex* 


Ewing’s, June, 745 
neurogenic, June, 557 
of mesentery, June, 667 
of uterus, June, 691 
osteogenic, June, *742 
Schuller Clinsban's ^ease, June, 747 
Schwannoma, June, 556 
*1^2”™*’ ^"’P^soscopy in, Oct, 
Swm hepabbs, diagnosis, Aug , 926 
^ • 
recurrent, capsu- 
findings and 

^rabve technic, Ocf , 12S9 

"iiasuosis of sweUmgs 
q wu'-aty glands. Oct , 1156 ® 
Sigmoid rolon, carcinoma, with endo- 
metriosis. Ocf , 1027 
volvulus of. Feb 70 
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Sinusw branchial, June 491 
ibyroBlossal, June 488 
Shin mils direct flaps Ocf, 1106 

free composite from ear lor repair 
of nose Oct 1108 
full thickness from neck for fa 
oal repair Oct 1109 
Spmal cord lesions vesical dysfunction 
in, transurethral rese^on for 
Aug, 950 

tumors ertramedullary June 536 
Spinothalamic tractotomy for relief of 
pajn bulbar Oct 1257 
meseneephahc Oct 12a7 
Spleen diseases Ind catioiu for sple 
nectomy in June 616 | 


Splenomegaly congestive splenectomy 
for June 619 
Splints ureteral. Oct 1312 
StilbestTol in menopause Aug 625 
Stillbirths causes and theu- prevention 
April, 4o3 

Stomach carcinoma Oct 1100 
gastrectomy for total, June 621 
multiple simultaneous Kisaectomy 
for total, case report Aug 919 
operability rate June 631 
ulcer coensang with April 299 
lesions gastroscopy in Oct 1203 
resectioo for duodenal ulcer Aug 
913 ' 

surgery anesthesia for, April 261 
premedicahon April 261 ' 

ulcer benign and ctal gnant roentgen I 
diffeientuaon Apnl 273 ' 

cancer coexisting with. April 299 
chronic mat gnant degeneration 
April 2S9 

uncxiinpLcated medical versus 
surgical treatment Apnl 29o 
duodenal ulcer and are they dif 
ferent diseases’ Apnl 26o 
high rational approach to April 
231 , 

Stone See Colculus 
Strength fretjueney curve In penpheral 
nerve lesions Oct 1060 


Stricture of esophagus benign es<q>ha 
goscopy in Ocf 1200 
SubmaijJlaiy gland area, tumor* of 
June 501 

Submucous lipoma, Intussuseepting of 
righ colon, April, S81 


Surgery clinical advances in, sympo- 
s um on Feb 1 

Surgical patient water and salt require 
meRt esuaiation, Feb 217 
Sympathectomy m hypertension Feb 

thoracolumbar Oct 1178 
para •ertebral approach Ocf 
1180 

^ transpleural Ocf 1183 
I !d ^rapheral vascular disease Feb 

Sympathetic nerves procaine block, in 
study of intractable pain and circula 
lory disorders Ocf 1263 
SyphiL* of bone June 747 


Teratoma of mediastinum June 596 
Testis undescended, malignant disease 
in ;pne ”09 

Theca et 1 Timor of ovary Aug 839 
Thoracic chordofomy for relief of pain, 
Oct 1?54 

Thoracolumbar sympathectomy for by 
pertenson Ocf 1178 
Thoracotomy exploratory in carcinoma 
of bronchus and esophagus June 586 
Thromboanciitis obi terans s>nnpathec- 
tomy for Feb 145 

Thrombf^topeiuc purpura splenec- 
tomy for June 616 

Thrombophleb tu deep secondary 


therapy and prophylaxis Ocf 1037 
Thymoma June 573 
malignant. June 573 
Thymus in infancy June 674 
tumors of June 569 
Thyroglossal cysts and sinuses June 
488 

I Thyro d gland, carcinoma June 661 

surgeryot aneslhes a for June 519 
tissue aberrant, lateral, June 493 
498 , . L. 

Tomography in carcinoma of brouclnis 
June 586 

Touslllectomy anesthesia for June 521 
Tracheotomy anesthesia for June 525 
526 
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Trachtolomy, spinothalamic, for relirf 
of pam. bulbar, Oci • 
mesencepnabc, Oct , 1257 I 
Ingenunal, bulbai, for relief of pam, 
Oct , 1258 , , 

Transabdominal repair of esophageal 
biatus hernia, Fcb , 109 
Transthoracic thoracolumbar sympa- 
thectomy for hypertension, Ocl > 1183 
Transurethral resection ui treatment of 
resieal dysfunction secondary to le- 
sions of spinal cord, Aug . 950 
Trendelenburg test in postthrombobc 
pabent, Oct , 1172 

Trichomonas vaginalis vaginitis, Aug , 
852 

Tngeminal neuralgia, relief m »ged and 
feeble. Feb .129 

tractotomy, bulbar, for reuef of pam, 
Oct . 1258 

Trousseau's sign, Ocf , 1037 
Tuberculosis, diaphyseal, /tine, 748 
pulmonary, bronchoscopy m, Oct, 
1193 « 

pregnancy complicaung. manage- 
ment, April, 481 

Tuberculous ademtis. cervical, June, 
493 I 

Tumors Brenner, Aug , 847 
of adrenal gbad, sympathetic. June, | 

of bone, June, 742 
mahmant, preoperative manage- 
ment, June, 729 

of bronchus and esophagus, maLg- 
nant, diagnosis, /une, 582 
bronchoscopy in, Ocf , 1191 
of carotid body, June, 494 
of Cauda equina, June, 548 
of esophagus, esophagoscopy in, Oct, 
1200 

primary, June, S87 
of humerus, malignant, primary, treat- 
ment. June, 717 

of lung, diagnosis and treatment. 
June, 592 

of tnediastmum benign. June, 590 
of mesentery, June, 660 
of nasopharynx, malignant, June, 
577 

of neck, June, 48Q 
multiple, June, 490 
of oi-ary, functioning, Aug, 837 
of parathyroid June, 477 
of penis, June, 714 
of peripheral nerves, June, 554 
of pituitary gland, June, 530 
of small intestine, June, G44 
of^pinal cord, ejtrameduBary, June, 

of stomach, gastroscopy In, Ocl , 1*07 


Tumors of submaxilbiy and parotid 
gland area, June, 501 
of thymus, June, 569 
symposium on, June, 477 

UixxB. duodenal See Duodenum, ulcer 
and Peptic ulcer 

esopbige^ esophagoscopy m, Oct, 
1201 

gastnc See Stomach, ulcer, and Pep- 
tic ulcer 

gastiojejunal. following subtotal gas- 
trectomy for duodenal ulcer, supra- 
diaphragmatic vagotomy in, April, 
249 

peptic See Peptic ulcer 


Ureterostomy, cutaneous, with total cys- 
tectomy, June, 702 

Unnaiy diversion iQ total cystectomy, 
June, 702 

incontiDence lo women, management, 
Aug , 857 

Uterus, carcinoma, June, 596, Aug, 763 
diagnosis, vaginal smear in, Oct , 
^ 1215 

hysterectomy for, total, Aug , 792 
tadium therapy. Aug , 775 
Wertheim hysterectomy for, Aug , 
770 

double, surgical treatment, Aug , 808 
fibroi^, capsular vein, rupture, Aug , 

^generation or necrosis, Aug, 816 
hysterectomy for, subtot^ Auff 
790 ® 

total, technic, Aug , 790 
probpsed, Aug, 817 
piubpse, hysterectomy for, vacinaL 
Aug, 800 

I« Fort procedure, Aug., 800 
Manchester operaUon, Aug , 801 
Watkins Wertheim interposition op- 
erauon, Aug , 800 
sarcoma, June, 69l 

treatment, 

sarcoma botiyoides. complete excision 
rn infant by combined abdominal 
v.»,^ 1 approach. Oct . 1240 

«nergenaes. treatment. Aug. 

berma, posterior, Oct, 1226 
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Aug, 885 

lupradiaphrapnabc, in gastrojefunal 
ulceration following subtotal 
trectomy for duodenal ulcer, April, 
Z49 

Vances, esophageal, esonhagoseopy ii» 
Oct, 12U1 

hemorrhage from, Oct, 1162 
Vascular disease, penpheral, aympatliec* 
tomy fo, feb . 139 

Vasoconstnetor fibers, procaine bfoci; of, 
Oct, 1275 

Vasospasm in antenor poliomyelitis, 
sympadiectomy for, Ffb , 144 
in chrome ulcerabons or iocalued 
gangrene sjanpatheetotnyfor, feb. 


Venous thrombosis See TAroffiiosii 
Virchow’s glands, /une, 496 
Visceral pain, paravertebral block la 
study of, Oct , 1268 
Vitallium tube anastomosis of levered 
arteries. Oct, 10S8 

Vocal cord paralysis In thyroid surgery, 
/une, 525 
Volvulus. Feb. 83 
sigmoid, Feb , 70 

Voo HecLlinghausea’s disease, neuron 
bromatous changes, June, 550 


Wascznstees test for detcnmoing 
sition of blind rectal pouch, Feb, 8- 
83 

Warts, venereal, of penis, June, 714 
Water requirement of surgical patient, 
estimation. Feb , 217 
Watkins-Wertheim interposition 
tion for prolapse of uterus. Aug, SOO 
Web. esophageal, csophagosccpy 
Oct.lZOZ • 

Wertheim hysterectomy for earcimima 
of uterus, Aug , 770 
Wirsung's duct, anastomosis, «•. 
live operations for cancer of head of 
pancreas. June, 636 


' XwnoMATOSis. June, 747 
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FOREWORD 

This number departs from the earber pattern of the Surgical Clinics 
of North America, yet every paragraph is based upon actual clinical ex 
perience on the part of the authors 
In making up this number of the Clinics the editors also departed 
from the usual pattern Instead of tr)ing to hold a symposium on one 
subject or from one hospital or from a single medical school, they de 
cided to produce a request number Each article was requested by 
some subscriber and the function of the guest editor was simplified by 
having only to obtain the best Philadelphia author for that particoilar 
subject 

These authors represent all the medical schools and a great many of 
the hospitals of Philadelphia Each article his been ^\ell prepared 
Were your guest editor to contemplate a surgical textbook he 
would be happy to ha^e tlie authors of this number of the Clinics as 
the contributors for such a work 

William Bates M D 
Coayu/ting Editor 
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teqinic of pain control 


BebxaW) D JuDOviaf, M D * and 
William Bvtes, M D t 

The subject of paio control is encouotered in almost every specialty 
of medical science It is, therefore, impossible to discuss adequately 
many aspects of this important problem We have selected certain 
painful syndromes These, while common, often present problems m 
diagnosis and dierapy Most of these painful syndromes ate somatio in 
origin None of them is to he regarded as a specific disease entity The 
terms “sciatic neuralgia “ “intercostal neuralgia” and the like shopld 
be regarded only as names which denote specific areas or pathways 
which are painful Actually, these condibons may be caused by any 
form of irritation due to disease, trauma, infection, mechanical dis- 
turbances, metabolic abnormalities, or exposure to physical elements 
In every case, a thorou^ attempt must be made to arrive at a diag 
nosis, because, ultimately, the procedures adopted and the end results 
obtained are dependent upon the nature and the locabon of the lesion 
We shall, therefore, devote considerable space to prmciples which we 
have employed as guides in localmng the origui of pain 
The problem of controlling pain demands, at Umes, the cooperation 
of the neurologist surgeon, neurosurgeon and orthopedist as well as 
the internist Apphcabon of all known methods and procedures may 
sometimes result m failure Fortunately, most patients do not have a 
serious organic lesion as the basis of their complaints, and it is possible 
in the majonty of instances to provide relief of pain Exhausbve 
studies In many of these patients fail to divulge a definite cause 
Our approach to the technic of somatic pain control hinges largely 
upon the pattern of tenderness which is associated With the pain 
rathef than by focusing attention only upon the area of the patient’s 
complaint In this manner the origin of the pain can belter be local- 
ized to definite areas and levels 

Accordingly, upon the basis of tenderness, a clinical concept has 
been formulated which e\ol>es out of the presence of tenderness and 
its patterns ^Vhlle »t may lease much to be desired, and escepbons 
are sometimes encountered, it is a satisfactory concept for practical 
application 
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BEHNARD D JUDmidl WILLIAM BATES 

We have found that the prohlem is best approached by dinding 
somatic pain into three groups local transmitted and refles 
Local Pam The pam or pain and tenderness remains confined to 
the region of involvement without radiation Examples are bursitis 
tendinitis and arthritis 

Transmitted Pam The pain is earned along the course of a ner%e 
ivith either a segmental or penpheral skin pattern This implies root 
or trunk imlation in the course of the nerve either by intrinsic ner\e 
changes or bj contiguous structures along its course The pattern of 
distribubon is determined by ebciting tenderness Examples of this 
type of pain are chest and abdominal wall neuralgias sciatic pain due 
to root trunk or peripheral branch imtahon occipital neuralgia and 
brachial plexus neuralgia Sensory or motor disturbances such as anes 
thesia hypalgesia trophic changes motor involvement and diminution 
or absence of reflexes may or may not be present In exceptional cases 
pain of the transmitted t^e may have no pattern of tenderness 
Refex Pam Reflex pain is pain which is referred from an irritated 
somatic structure to a distant region within the same segments An 
example of this type is pam which is referred from the hip joint ten 
dons to the lower leg The region of referred pam is not assoaated 
with pattern tenderness Reflex pain may also be referred from 
muscles and other local structures to distant regions of the same der 
matome or contiguous levels with absence of pattern tenderness in 
the zone of reference Reflexes are not diminished or absent Motor 
weakness and atrophy do not develop In other words the nerve path 
ways are merely acting as earners of the pim impulse without flie 
nerve actually being involved in the imfabve or degenerative process 
In occasional cases the region of referred reflex pain may be asso 
ciated with a markedly sensitive zone which has no recognizable pat 
tern This type of pain obviously cannot be regarded as transmitted 


contiguous levels and the resultant iiritabOD is expressed m the penpb 
cry by tenderness and pain which are probably vascular in ongin 
Based upon the objective findings then the pahents complimt can 
be classified into one of these groups This determines the areas to 
which study and therapy are to be directed In the local type there 
IS the least difficulty the studies and therapy being applied to the 


and all skeletal structures receiving nerve supply trom ims levei aie 
/.arefullv ctan ined for a local lesion which produces the radiabon 
Reflex reference of this type mxy also have its ongin from visceral 
sources. 
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There are two types of skin tenderness the superficial and the deep 
!n the supeia™! type, there is tenderness to pinch when a fold ot 
skm and fat is compressed between Uie fingers There is also hyper- 
algesia of the skm demonstrable by pm-pnck or pin-stroke ''^en the 
skin is pinched m the superficially trader ^e, a definite thickness 

The second type, which 
ay poking or pressing the 
skm firmly against a muscle or bony structure, and not by pinching 
or pin-stroke When the skin is picked up between the fingers and 



ral 

Bn • ■ ■ 

tei 

Neuralgia in Painiul S^rdromes F A Davis Co ) 

pinched, there is little or no subcutaneous fat m the skm fold, as 
showi in Figure 418 

This type miy also be defined as pressure tenderness We have 
demonstrated that the deep tenderness is not caused by imtation of 
Mnderl>ing muscles'* 

Approximate!) 10 to 15 per cent of patients «nth segmental neu 
ralgia show this deep skin tenderness The tenderness may be m the 
deeper skin la>ers or m the superficial fascia, or perhaps pokinc 
initiates a different t>pe of stimulabon. In this group, because the 
patient presents no superficial signs of tenderness, its presence mav 
beoxcrlooked * 
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Localization of the patient’s pain may be facilitated by considera 
tion of the following (a) location of the pain, ( 6 ) duration of the 
pain, (c) visceral disturbances associated with the pain, (d) character 
of the pain, '■'* ‘ ^ 

to the onset c 
ate the pain, 

stant, recurrent or pcnodic pain 

^Vhen eTamiaing the patient, localization of the pain is aided by 
(a) a search for signs of motor or skin sensory disturbances, (h) the 
the ability to reproduce or intensify the pain by local stimulation or 



by motion of certain skeletal slnichites, (c) eliciting the pattern and 
location of tenderness which accompanies spontaneous pain, (d) 
1 - 1 1 > j gnostic and thera 

examination and 


s which interrupt 
dhfgy ireaOTKnf 
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dorsal root section sympaAecloiny, lotraspinal injection (alcohol 
amrnonivnn sulfate), injection of nerves paravettebrftlly (spinal tierv 
and sympathetic ganglia), peripheral nerve block, local injecbon 
somatic structures of a traumatic nature or a trigger point area 
In general it may be said that chordotomy, posterior root sectii 
and sympathectomy are measures which should be employed or 
after the other measures have failed to provide rehef Posterior rc 
section IS useful only if the pain remains localized to one or a feiv se 
ments Chordotomy is employed in widespread intractable pain, 
pain which will eventually spread, as in malignancy 
In our experience, local infiltration and paravertebral nerve bio 
have proved to be most effecbve of all the conservative procedur 
Nerve block requires more accurate localization of the source of p: 
than other methods of conservatne therapy This n accomplished 
interpreting the skin sensory segments or patterns which are prese 
and with the aid of bony landmarks and paravertebral tender poir 
the nerve trunks which supply the tender area can be located 
discussing the painful syndromes space does not permit full descr 
lion of the clinical features Methods of relieving pain are stressed a 
diagnosis is menboned when it pertains to this purpose 

SCALEftUS ANTICUS SYNDROME 
This condition is one of the most common ciuses of pain in I 
shoulder girdle and upper extremity There are two types of antei 
scalene syndrome primary and secondary A primary scab 
syndrome is one in which symptoms originate in and are due to an 
Irinsic disturbance of the anterior scalene muscle, either spasm 
hyperbophy usually due to trauma A •secondary scalene syndrom* 
one m which symptoms are due to i^ex spasm of the anterior scab 
muscle Caused by irritation of structures in the shoulder gudle, or 
disturbances of segments xvhich innervate these structures In scab 
syndromes there is tenderness to pressure over the insertion of 
scalene muscle above the clavicle Tins is a reliable sign but it d 
not differcntute primary from secrindary types Pressure at this p( 
rvill cause mtensificahon of symptoms and reproduce the pain 
which the patient complains With a primary scalene syndrome, th 
IS no limitation of mobon of the shoulder joint If motion of the sh( 
der joint is limited we knorv at once that this is not a primary seal 
sjTidrome The differential diagnosis hebreen a primary and a ; 
ondary scalene sjudrome in the final analysis rests upon the proci 
Infilbation test Complete even though temporary rehef of pain wil 
a three minute penod is interpreted as a primary scalene syndro 
Parbal relief wthm a penod of tlwec minutes means that the pai 
due to a secondary scalene syndrome Failure to obtain relief mdic 
absence of a scalene syndrome, provided that the muscle was prop' 
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inGItrated Tlie test is not reliable if accompanied by a Homers syn 
drome or if anesthesia develops in any part of the brachial plexus 
Either of these phenomena may stop pain which is not doe to a 
scalene syndrome Should this occur, repeat the test 
Secondary scalene syndromes cause diffuse pain and tenderness to 
be superimposed upon the primary lesion, so that the chnical picture 
IS confused when a diagnosis is attempted on the basis of dehneatmg 
tender zones InGltrating the scalene muscle erases these overlapping 
signs witlun three minutes so that the primary lesion becomes more 
apparent 

’ • » t » t f . _ > .1 1 


phGed that injecting 1 5 or 2 cc of procaine mto the muscle will 
usually stop the pain of a primary scalene syndrome widiout anes 
thetiang sympathet]c or bracbta) plexus fibers 

Among the lesions which may cause secondary scalene spasm are 
intraspmal space-taking and inflammatory lesions of the cervical spme, 
radiculitis of the third to seventh cervical nerve roots, herniated or 
degenerated cervical disks, malignancy of the cervical spme, prrrnary 
grovvths or znetastases of the cervical spine, disease, trauma or infiam 
mation in or around (he shoulder joint, disease, trauma or mfiatnma 
bon of skeletal structures supplied by the third to seventh cervical 
segments the central diaphragm and the pericardium and Farldn 
sons disease 

A scalene syndrome may cause pain in the chest and arm which 
simulates coroaary disease Indeed it may be responsible hr electro- 
cardiographic changes which will arouse further suspicion of a coro- 
nary accident On the other hand we have reported scalene syn 
dromes which follow myocardial mfar^on In these cases, we 


sultant pericarditis im 
■ This in turn causes an 

intrasegmental reflex reference of paio in the sensory distrihubon of 
the third fourth and fifth cervical segments causing pain which is 
referred to the neck suhclavicular region shoulder girdle and pron 
mal half of the upper arm If the stimuli are adequate a spasm of 
the anterior scilene muscle develops as a sensory motor reflex As a 
result, additional symptoms develop which involve the entire upper 
extremity The pathway ts purely somatic as contrasted to the post 
coronary reflex dystrophies of the sympathetic type which affect the 
shoulder and hand 

This leSes mechanism from a pencardibs via the phrenic nerve 
which mihates a secondary scalene syndrome is no different from the 
rpflex scalene syndrome which vs produced by a bursitis or tendmibs 
of the shoulderBoth are referred by the spinal nen es to the segments 
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of the fourth and fifth cervic-il nerves (phrenic, third cervical, in addi- 
tion) and both are initiated by sraisory impulses which originate in 
the structures which are supplied by somatic nerves We feel that 
this mechanism may explain the occurrence of anginoid pam which 
is caused by diaphragmatic hernia and other lesions in this vicinity 
The phrenic nerves also have intra abdominal branches which pass to 
the celiac plexus and suprarenal glands The right nerve sends 
branches to the falciform and coronary ligaments of the liver and the 
inferior vena cava Branches of both phrenic nerves have been de 
scnbed as going to the peritoneum 
Using faradic current, we stimulated the phrenic nerve close to the 
diaphragm in a dog At each contact the heck muscles were thro%vn 
into a tefiex spasm, yet there ate tro structures in the neck directly 
supplied by the phrenic nerve The phrenic nerve therefore, is a path 
way, which could explain the anginoid symptoms wh\ch accompantj 
upper abdominal lesions Pain could be referred from this point to the 
central diaphragm, the precordium, as well as to tlie shoulder girdle 
and proximal half of the upper arm and finally, by a reflex scalene 
spasm could cause overlapping of pain to the chest shoulder and 
entire upper extremity 

In our experience, the incidence of secondary scalene syndromes 
for outnumbers th^ of the pflmurr; type We believe that failure to 
disfingmsh bctiicen the primary and secondary types, and ihetr causes, 
and Ignoring brachial plexus and sympathetic anesthesia following 
diagnostic infUtration arc the mam reasons patfenis stiff complain of 
their ortginaf pam after the anterior scalene muscle has been tran- 
sected 

The treatment of a primary scalene syndrome is repeated procame 
infiltrabon If after four treatments sustained rebef is not obtained 
the muscle should be transected If progress is made, injections may 
be continued If progress becomes stationary, the amount of residual 
pain should be the guide for surgery 

In secondary ’ r-J — •« , , 

Infiltrabon of tl 

made for the u ' 

cervical spine upper dorsal spine scapula chest and shoulder joint 


smUIATtON OF ANTEniOR SCALENE S^’NBROME 
Narrowang of tb* costoclavicular space which compresses the sub 
clavian vessels produces symptoms identical to those of a scalene syn- 
drome Injection of the muscle pves no relief Resection of the portion 
of the first rib undcrl)mg the subdavian vessels may be necessary to 
effect a cure ’ 

Pam ,n tlm cIbo« repon dot to an «teraa! epicondilihj and 
^ensor tondmjtis I, often as, coaled ssatl. snbiechse nnmbnes, and 
tinpbng In the fingers The cpicondjle rs tender to pressure and roll 
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ing the tendons under the examining finger often causes reflex pares 
thesia to the hand This pain may be aggravated by asking the patient 
to grasp a large object with all the fingertips and squeeze hard. This 
causes pain m the elbow region and extensor tendons below InflJfra 
tion of the acute tender points at and below the epicondyle wth 3 cc 
of 2 per cent procaine every fourth day usually causes quiescence of 
symptoms 

Pain in the shoulder girdle and lower arm is often due to reflex 
radiation which has its ongin ui the infraspinatus fossa The tngger 
point is about 3 5 cm below the midspme of the scapula Thus pres 
sure and rolhng the finger reproduces and intensifies the painful radia 
tion to the shoulder and ^rm This point should not be labeled as a 
fibrosibc deposit as it is constant in its location We beheve that it is 
the branch of the suprascapular nerve which supplies the infraspinatus 
muscle, possibly a ^'alLeux point This point is located and infiltrated 
svith procame by passing the needle down until contact is made with 
the scapula Three cubic cenhmeters are injected The needle is svifb 
drawn sbghtJy and another 3 to 5 cc are injected This syndrome may 
east alone, or, more commonly, is found in conjunction wth other 
shoulder lesions 

Brachialgia stabca paresthetica is a condition due to a mechanical 
imtabon of the louer cord of the brachial plexus which causes numb- 
ness and tingling m one or both hands There i$ usually no pain 
This syndrome may simulate a scalene syndrome 

pathology which causes inBammalion or compression of the sub 
clavian vessels or the brachial plexus or any lesions of the shoulder 
gu-dle including the cervical and upper dorsal spine may produce 


PAIN IN THE OTEST WALL AND ABDO^IINAL WALL 
Pain in the chest wall and abdominal wall as a result of segmental 
neuralgia is a phenomenon frequently encountered Neuralgia may 
simulate pain ansing from any visceral organ depending upon the 
mtensity, character and location of the spontaneous pam In our 
expenence, pain impulses from viscera do not give n>e to tender 
dermatomes 

In coronary disease it has been claimed by some invesbgators that 
anesthfituation of the somabc component of the referred pain wll 
permanently relieve the pam even in acute myocardial infarction if 
the oroper tngger areas are found We have not been able to dupli 
cate this wotk nor do we subsenbe to the theones which are used to 
” «.+ T pwis was not able to modify the pain of angina poctons 

® “ whidi hypcrsensih>e zones had been deter 
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mined, but saw almost nothing but failures He goes on to say that 
they were unable to produce an effect whicb persisted for more &an 
a few hours and always had to resort to paravertebral blocking of the 
sympalhehcs 

Danielopolu,® Jonnesco,'** Lenche'® and others attempted to stop 
cardiac pain by sectioning intercostal nerves These attempts resulted 
in failure Cardiac pain persisted even though the somatic nerve sup 
ply of the chest was interrupted 

In view of the estabhshed fact that cutting the intercostal nerves 
distal to their juncture wnth the sympathetics will not abolish cardiac 
1)ain It IS difficult to conceue how anesthetizing the somatic com 
ponent in the periphery of the chest wall can accomplish this purpose 
Also, the fact that tender dermatomes or even tender peripheral nerve 
patterns are rarely found makes it less likely that these trigger points 
are somatic 

For many years theones were expressed concerning the viscero- 
sensory reflex with skin hyperalgesia developing m those spinal seg 
ments having connections wadi diseased viscera (Head Mackenzie 
ffieory) These hyperalgesic areas supposedly were the surface ex 
pression of the painful stimuli of visceral disease Attempts to apply 
the theory on a clinical basis, however, show that is unreliable and 
generally unsatisfactory From observation of patients over a period 
of years with organic abdominal disease preceding and following ab 
dominal surgery, and from experience gamed by negative abdominal 
exploration, one is led to believe that the presence of segmental pain 
and tenderness is not the result of painful visceral stimuh It is to be 
stressed that local, nonsegmental skin tenderness is, of course, com 
monly encountered m visceral disease, either as a result of irritation 
of the parietal peritoneum or by sympathetic imtation from bom- 
bardment of the segmental levels affected 
With the advent of abdominal surgery and greater knowledge of 
the pathological processes m the truncal viscera, the panetes of the 
thorax and abdomen were neglected Yet the panetes give rise to 
painful situations not related to visceral disease Just as the combina- 
hon of pain and tenderness occurs in the extremities due to vanous 
occur m the nerves which 

■ * o f the segmental pain and 

tenderness as cause of disabihty One js the fact that many of us are 
not conscious of the existence of this syndrome The other is lack of 
tanuhanty wmh the necessary methods of eliciting tenderness It can- 
not be emphasized too stron^y that the tenderness in these cases must 
be ehcited by the exammuig physiaan This tenderness rn->v 



1352 BERNARD D JlTDOnCH %VILL1AS* BATES 

anatomy in that region This is as it should be but when no visceral 
disease is found the body coveimgs should not be forgotten 
For example pain and tenderness of long duration mvolvmg the 
lower quadrants may be labeled as chrome appendicitis or cohtis 
depending upon the side involved In most instances if properly elic- 
ited a segmental neuralgia wiU lie found as the causahve factor 
Removing the appendix not only fads to reheve the pain but also m 
many mstances produces an increase in pam Because of the persist 
ence of symptoms the abdomen may again be opened m search of 
adhesions This is especially true if the patient visits a neiv surgeon 
Cholecystectomy may be follotted by the same train of events If 
an abdominal wall neuralgia ts present a positive hlurphy sign or ten 
derness over the gallbladder region can still be elicited even after the 
gallbladder has been remoted 

In any patient ivith chronic pam and tenderness of the abdominal 
waD a careful exammation of the back should be made If segmental 
neuralgia Is present surgery should be deferred until the spinal region 
at the proper level has been thoroughly investigated 
In segmental oeuralgu which imolves the chest and abdomen the 
treatment of choice for rapidity of results and duration of rehef u 
paravertebral nerve block 

^EURALCIC ASPECTS OF LOW DACK PAIV AM) LOWER QUADRANT 
ABDOMINAL PAIN 

One must bear in mmd that pain m the lower quadrants of the 
abdomen the groin the upper inner thigh the costovertebral angle 
and the region of the iliac crests is the expression of dorsolumbar im 
tation when it is associated with tenderness of the skin segments of 
the eleventh and twelfth dorsal and first lumbar nerves ^Vhen so con 
sidered neuralgia affects the twelfth dorsal and first lumbar nerves 
more frequently perhaps than any of the other nerves The actual 
pomt of pain may be at any point within the segmental distnbution 
so that while the complaints ol the patient may he within the distribu 
tion of the posterior primary divisions tenderness of the aDfenor dm 
Sion is usually demonstrable and vice versa 
In low back pam having its origin at the dorsolumbar area the 
patients complaints may so closely sunulate those of sacroihac pain 
that diagnosis may be difficult without employing differential methods 
If the dorsolumbar imtation affects the lower abdominal quadrants 
the pam may sunulate pam of any of the underlying viscera 
Many of us are familiar with the story of laborer who after 
heavy liftmg develops acute pain m the groin He is immediately 
xanuned with the expectation of finding a hernia The examination 
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Dosis of incipient hernia This is as much back spram as any condition 
m which backache is the complamt, except for the fact that the 
anterior fibers are the ones which develop spontaneous pain 
This phenomenon is often the explanation of why patients with seg 
mental pain and tenderness of the lower nght abdominal quadrant, 
with pain of months’ or years’ duration are told by their physicians 
that they are suffering with chronic appendicitis In the course of the 
pitients wandering he or she visits an osteopathic physician Treat 
ment directed to the spine, perhaps baking massage and a heel lift, 
may cause the patient s pain to subside or disappear We frequently 
hear such patients state that their appendicitis was cured by an 
osteopath The diagnosis of appendicitis was of course, erroneous 
when made by the medic d physician 

BACKACHE IN ENDOMETRIOSIS 

Backache may be the cardinal symptom of endometriosis The pain 
was so intense in three of our cases that they were regarded by the 
gfnecoJogists as orthopedic problems, even after the diagnosis of 
endometriosis was established Gynecologists refused to operate, stat 
uig that such backache did not come from endometriosis We mention 
these facts because the concept of severe persistent backache as the 
cardinal feature of endometriosis is not generally recognized, in spite 
of the fact that endometriosis itself is a recognized enbty 
In our three cases the shortest duration of pain was two years, the 
longest nine years Pam xvas constant and the cyclic features were 
those of acute exacerbations In one case acute increase of pam came 
a day after the penod was over and continued to persist for one week 
In inother the pain wis severe and constant except for two days’ 
relief following the penod A low grade fever ranging from 89*' to 
1005” F was present All cases lacked energy and were exhausted by 
only moderate activity There was weight loss in all cases 
The backache m one case xvas associated with muscle spasm, and 
the patient limped when walking Pam was diffuse throughout the 
lumbosacral spme wrth reference to the lower half of the buttock 
Flexion and extension of the spine were painful The pam was so 
intense that most of the time the patient remained in bed At one time 
the pam w-as so soere that she x\as unable to stand erect or walk for 
several weeks This particular case had a nodular infiltration of the 
posterior rectal wall Pressur^md pull upon this nodule reoroduced 

inusuiIJj 

became 


ui lilt mure leg sms was asmcnled wiih a ' j 

of lo„er b,cV Us„,llv « Z .nloKrf “ 


Spasm ot the low er incv Usuillv it al<o ^ 

Nausea hequcnllj aceompamed the pam ' '“S’™' 
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All three, at one tune or another during the course of the disease, 
were diagnosed as psychoneurotics 
The unquestioned ^agnosis by tissue study and the dramatic rehef 
of pain following castration leave no quesbon as to the ebological 
relationship of endometriosis and severe backache 


SCIATIC PAIN 


Some ebolopc factors of sciabc pain are common to pam ebewhere 
in the body Other causes are lo^ and pertam parbcularly to the 
lower lumbar spme and its surrounding structures 

As elsewhere, there are transmitted and reflex types The former 
consists of lesions which directly affect the roots trunks plexuses 
or branches of the sciabc nerve Among these are trauma with or 
without fracture, arthnbs disease of the spmal canal, ruptured intra 
vertebral disk, hypertrophied bgamenta flava, inflanunabon of the 
meninges, spmal metastases consbtulional disease, toxins (bactenal 
and chemical), herpes zoster, vascular disease, spasm or sxxellmg of 
the pynfornus muscle, and rarely, a primary sciabc neuritis In some 
eases the causes cannot be discovered 

Lesions causing reflex pain along the course of the sciatic nerve do 
so because of uritaboo of somabc structures supplied by branches of 
the sciabc distnbubon These mclude sprain or strain of the muscles 
and hgaments of the lumbosacral and sacroiliac )unctions local lesions 
in structures supphed by branches of the sciabc nerve (a tendemtis 
of the gluteal muscles m the region of tbe hip joint is an example) 
injections of imtants into tbe structures supplied by branches of the 
sciabc nerve, and lesions of the lumbar spine and sacrum which do 
not directly irritate the roots or trunks 

Treatment is directed to the underlying cause A herniated inter 
vertebral disk is tbe most common cause of this condition Clinical 
features of thi< syndrome are so well kno\vn that we wll omit its 
descnpbon 

Infiltration of the sciabc nerve m our expenence has been of defimte 
value m controlling pain Tbe fear that a sciabc nerve injecbon of 
aqueous nonsclerosing solubon xvjU damage the nerve appears to be 
unfounded In several thousand infiltiahons no permanent damage to 
the sciabc nerve has been obsCT>ed, nor has infiltration masked symp- 
toms or mterfered xvith diagnosis On the contrary we have routinely 
employed this method as part of our conservabve treatment before 
resortmg to spmal studies In many instances it has relieved pain to 
a degree that satisfied us that no space taking spinal lesion was 
present 


HELIEF OF PAIN IN OSTEOARTnRITIS OF THE HIP JOI>T 
Tn manv instances of severe pain ansing from the lesion of an 
osteoaSmtic hip jomt, the pam does not come from the destroyed 
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portions of the joint but from the penarticular structures which have 
had undue stress and strain and alteration of function placed upon 
them as a result of displacement of the bony supports In addition, a 
low grade inflammatory reaction may be superimposed 
The structures which appear to be responsible for pam in most of 
these cases are the tendons of the gluteus minimus, gluteus medius, 
and perhaps, the pyiiformis In most instances, deep pressure over 
the tendons causes severe pam The pain may be localized to the 
region of the hip joint or, more often, it is referred to the lower portion 
of the extremity, to die posterior or posterolateral aspect of the thigh, 
and/or lateral calf, the pathway of pain often simulatrng that of sci 
atic distribution 

We have been able, on repeated occasions, to relieve severe pam of 
short or long duration m osteoarthnbs of the hip joint by local mfil 
tration of the tendons with procaine hydrochloride 
Not all patients with osteoarthnbs of die hip jomt are benefited by 
this form of therapy Only those patients exhibiting tenderness above 
and behind the trochanter should receive local mfiltrabon 
Such cases of tendinitis occur also m the absence of an osteoar- 
thritis of the hip, and, because of the distribution of the reflex radia- 
bon into the leg maj at times be mistaken for sciatic pain 
The progress of the joint disease, of course, is not affected by this 
procedure, faut the results m many instances have been so sabsfactory 
that the method appears to be of value solely for the purpose of 
relieving the pam 


HERPES ZOSTER 

Trea(mcnt.~Many forms of therapy have been advocated for herpes 
zoster, none of tliem, however, is sufficiently effective to be depended 

I ’ ■ • • . 

iodide, injections of postenor pituitary extract, cobra venom, nltravio 
let rays, diathermy, x ray, convalescent blood (350 to 400 cc ) and 
5000-unit injections of diphthena anbloxui Tlie two latter forms of 
tlierapy ivere reported as yielding splendid results m ophthalmic 
herpes In this condiPon the patient should be referred to the ophthal- 
mologist without delay During the acute stage, ^\'oltman suggests 
intraglutcal injections of the patient’s omu blood, using 10 oc daily 


continuous pam whicn xi-as not aUected b> the forms of therapy which 
were prc\iousl> admimslercd For mer ten years we ha%e beated 
these caw by paras-ettchtal nene block, using procaine and ammo- 
nium sulfate In the acute eases the results were excellent In the 
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chronic cases of months" and years* duration little or no relief of pam 
was obtamed In observing the patients with chronic constant pam the 
complaint of a burning sensation, the causalgic character of the pam, 
and the fact that following ner\e block with procame no relief was 
obtained, has suggested the possibility that changes had taken place m 
the sympathetic ganglia or fibers In these cases, sympathetic gan^on 
block with alcohol may be attempted 

INTRASPINAL ALCOHOL 

This procedure* is based upon the fact that ethyl alcohol has a 
destructive action upon tissues and that it has a low specific gravjty 
as compared to spinal fluid so that it can be floated upon the spmal 
fluid, thus, by adjusting the posibon of the pabent the alcohol can be 
directed to the desired area of the posterior root in an effort to destroy 
the sensory fibers Comphcabons include bladder and bowel paralysis 
motor in\ olvement of the lower extrenubes, memngeal imtalion, cloudv 
spinal fluid which subsides m a few days and even cranial nerve 
paralysis The general consensus appears to be that the use ol tntra. 
spmal alcohol is a well worthwhile procedure but that it is to be 
reserved for incurable cases and for patients who have severe pain 
which cannot be alleviated by other forms of therapy 

Tecbttie of Injection.— It is first necessary to determine which 
spinal segments are mvolved This is done by interpretation of the 
distnbubon of the pain The patient is placed in such a position that 
the posterior roots involved will be uppermost the patient being m 
a lateral position The lateral plane of the back is placed forivard 
about 35 to 40 degrees, which will aid in keepmg the alcohol on a 
level with the posterior roots The head and shoulders should be kept 
below the level of the area being treated The spme at the area of 
mjecbon may be arched in the lateral posibon by placing a pillow 
under the pabent This will fonn a slight arc in the spme segment to 
be mjecled, the cooa exity being upward 

A lumbar puncture is perform^ at the proper level ^Vhen free. 


pabent remains in posibon for one>half hour after which he may be 
placed flat on his back Alcohol used for this procedure should be 
filtered and autoclaved 

The mjecbons may be accompanied by a burning sensation m the 
distnbubon of the areas being contacted with alcohol followed by a 
sense of warmth and numbness This should to some measure, give 
an idea whether or not the primer areas are being contacted The 
degree and durahon of pam foUowmg the injecbon may vary con 
siderably Relief of pain may be unmi^ate, or it may be gradual or 
there may be no relief, dependinii unon the accuracy with which the 
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The patient should be kept flat on hfs back for several hours, and 
remain in bed for thirty six hours to make sure that headache or other 
signs of meningeal irritation have not developed If the pain is bilat* 
eral, the other side may be repeated within a week 
Stem warns that more than 8 minims of absolute alcohol injected 
between the second and third lumbar segments will invariably cause 
bladder complications, and that doses larger than 16 minims between 
the third and fourth lumbar segments may cause rectal incontinence 


INTRASPINAL AMMONIUM SUlTATE 

After finding that the ammomom ion, within a certain range of con- 
centration, depressed part of the sensory fibers %vithout affecting motor 
function,** one of us (B D J ) attempted to use the ammonium salts 
intraspinally 

In 1942, we published a preliminary report upon the use of this 
procedure as a method of therapy for the intractable pam of mahg 
nancy * We used a solution of either ammonium sulfate or ammomum 
chlonde in 6 per cent solution (each cc containing 60 mg ) * The total 
amount administered varied from 200 to 400 mg of ammonium salt 
This was a highly concentrated solution and it was necessary to dilute 
It freely with spinal fluid by means of barbotage in order not to have 
too high a concentration of the ammonium salts at any point within 
the intrathecal space Too high a concentration would affect all fibers 
causing bladder, bowel and motor effect The method was modified 
in 1943 to eliminate some of these nsks 
Before attempting to apply this procedure a proper evaluation of the 
patient's physical status should be made If the symptoms appear to 
be Msceral m character, the procedure should not be used If, how- 
ever, there are signs of root irritation, namely, aggravation of pain by 
change m position or its association with segmental tenderness this 
l^e of therapy is indicated Other signs and siTnptoms which suggest 
that spinal metastases are the cause of pain are further indications 
that the procedure will probably be of benefit It was noted in the 
group of failures that pain was not associated with tenderness of the 
sensory segments in nearly all instances 
“ the examination reveals that the disease process has already 
caused motor weakness or other neurological disturbances, mtraspinal 
therapy may hasten an impending paralysis The degree and extent 
ot pain and tenderness should be noted in all cases so that changes 
olJowing treatment may be accurately evaluated Before attempting 
form of spinal therapy the family should be notified of all possible 
complications and mitten permission should be secured for the 
procedure 

Reagent quaLty Adjust sohiboa to »II 7 2 with ammonium hydronde using 
Pot^niiMneler Th>< u “ 
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chronic cases of months’ and years’ duration little or no reLef of pain 
was obtained In observing the pabents with chrome constant pain, the 
complaint of a burning sensation, the causalgic character of Uie pain, 
and the fact that following nerve block %vith procaine no rehef was 
obtained, has suggested the possibibty that changes had taken place in 
the sympathetic ganglia or fibers In these cases, sympathebc ganglion 
block with alcohol may be attempted 

IVTRASPINAL ALCOHOL 

This procedure* is based upon the fact that ethyl alcohol has a 
destructive action upon tissues and that it has a low specific gravity 
as compared to spinal fluid so that it can be floated upon the spinal 
fluid, thus, by adjusting the position of the patient the alcohol can be 
directed to the desired area of the posterior root in an effort to destroy 
the sensory fibers Complications include bladder and bowel paralysis, 
motor involvement of the lower eulremifies, meningeal irritation, cloudy 
spina! fluid which subsides in a few days, and even cramal nerve 
paralysis The general consensus appears to be that the use of intra 
spinal alcohol is a well-worthwhile procedure but that it Js to be 
reserved for incurable cases and for patients who ba\e severe pain 
which cannot be alleviated by other forms of therapy 

Technic of Injection.— It is first necessary to determine which 
spinal segments are involved This is done by mterpretabon of me 
distribution of the pain The pabent is placed in such a posibon that 
the posterior roots involved will be uppermost, the patient being in 
a lateral posibon The lateral plane of the back is placed forward 
about 35 to 40 degrees, which will aid m keeping the alcohol on a 
level with the posterior roots The head and shoulders should be kept 
below the Jevd of the area being treated The ^ne at the area of 
mjeebon may be arched in the lateral position by placing a pillow 
under the pabent This will form a slight arc in the spine segment to 
be injected, the convexity being upward 

A lumbar puncture is perform^ at the proper level \Vhen free, 
clear spinal fluid is obtain^ a tuberculin syringe containing 0 5 to 1 cc 
of 95 per cent ethyl alcohol is connected to the needle and the alc^ol 
Is injected slowly, taking about one minute to empty the syringe Ine 
pabent remains in position for one-half hour, after which he may he 
placed flat on his back Alcohol used for this procedure should be 
filtered and autoclaved 

The injections may be accompanied by a burning sensation m the 
distribution of the areas being contacted with alcohol, followed by a 
sense of warmth and numbness. This should, to some measure, give 
an idea whether or not the proper areas are being contacted The 
degree and duration of pam following the injection may vary con 
siderably Relief of pam may be immolate, or it may be gradual, or 
there may be no rehef, depending uiron the accuracy xvith which the 
alcohol has been localized 



The patient shoulij be kept fiat on hts back for several hours, and 
remain in bed for thirty six hours to make sore that headache or other 
signs of meningeal irritation have not developed If the pain is bilat- 
eral, the other side may be repeated avitfam a week 
Stem warns that more than 8 minims of absolute alcohol injected 
between the second and third lumbar segments will invariably cause 
bladder complications, and that doses larger than 16 rmnims behveen 
the third and fourth lumbar segments may cause rectal incontinence *• 


INTUASPINAL AXtMONlUlkl SULFATE 


After finding that the ammonium ion, wilhm a certain range of con- 
centrabon, depressed part of the sensory fibers wuthout affecting motor 
fuDcboD,^^ one of us (B D J ) attempted to use the ammonium salts 
mtraspjoally 

In 19-12, we published a preliminary report upon the use of this 
procedure as a method of therapy for the intractable pain of malig 
nancy * We used a solution of either ammonium sulfate or ammonium 
chloride m 6 per cent solution ( each cc containing 60 mg ) " The total 
amount administered varied from 200 to 100 mg of ammonium salt 
This Was a highly concentrated solution and it was necessary to dilute 
It freely wth spmal fluid by means of barbotage in order not to hive 
too high a concentration of the ammonium salts at any point within 
the intrathecal space Too high a concentration would affect all fibers 
causing bladder, bowel and motor effect The method was modified 
in 19-13 to eliminate some of these risks 
Before attempting to apply this procedure a proper evaluabon of the 
^tient’s physical status should be made If the symptoms appear to 
be visceral m character, the procedure should not be used. If, how- 
ever, there are signs of root inifation, namely aggravation of pain by 
change in posibon or its association with segmental tenderness, this 
of therapy is indicated Other signs and symptoms which suggest 
mat spinal metastases are the cause of pam are further indicabons 
mat the procedure will probably be of benefit It was noted m the 
group of failures that pain was not associated with tenderness of the 
sensory segments in nearly all instances 
If the examination rereals that the disease process has already 
caused motor weakness or other neurological disturbances intraspina] 
erapy may hasten an impending paralysis The degree and extent 
or pain and tenderness should be noted in all cases so that changes 
oiloiving treatment may be accurately evaluated Before attempting 
3ny form of spinal therapy the family should be notified of all possible 
oompijcations and avrilten permission should be secured for the 

T?roceaute 


Quality Adjust solution to pH 7 2 with ammonium hydroxide using 
Uomeler Thjs preparation is for intraspmal use only 
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chrome ca^es of months and years duration httle or no rehef of pain 
was obtained In observing the pabents with chronic constant pain the 
complaint of a burning sensation the causalgic character of the pain 
and the fact that following nerve block with procaine no relief was 
obtained has suggested the possibility that changes had taken place in 
the sympathebc ganglia or fibers In these cases sympathebc ganglion 
b’oek with alcohol may be attempted 


IVnuSPlNAL ALCOHOL 

This procedure* is based upon the fact that ethyl alcohol has a 
destructive action upon tissues and that it has a low specific gravity 
as compared to spinal fluid so that it can be floated upon the spinal 
fluid thus by adjusting the position of the pabent the alcohol can be 
directed to the desired area of the posterior root in an effort to destroy 
the sensory fibers Complications include bladder and bowel paralysis 
motor invoh ement of the lower ettremibes meningeal imtabon cloudv 
spinal fluid which subsides fn a few days and even cranial nerve 
paralysis The genera! consensus appears to be that the use of ioIm 
spinal alcohol is a well worthwhile procedure but that it is to be 
reserved for incurable cases and for patients who have severe pain 
which cannot be alleviated by other forms of therapy 

Technic of Injection —It is first necessary to determine which 
spinal segments are involved This is done by interpretation of 
distribution of the pain The patient is placed in such a position that 
the posterior roots involved will be uppermost the pabent being in 
a lateral posibon The lateral plane of the back is placed forward 
about 33 to 40 degrees which will aid in keeping the alcohol on a 
level with the posterior roots The head and shoulders should be kept 
below the level of the area being beated The spine at the area of 
injection may be arched in the lateral position by placing a pillow 
under the patient This will form a slight arc in the spine segment to 
be injected the convexity being upward 

A lumbar puncture is perform^ at the proper level When free 


filtered and autoclaved 

The injections may be accompanied by a burning sensation in the 
distnbuhon of the areas being contacted with alcohol followed by a 
sense of warmth and numbness This should to some measure give 
an idea whether or not the proper areas are being contacted The 
decree and duration of paio foDowing the injection may vary con 
<tderably Relief of pam may be immediate or it may I e gradual or 
there may be no rehef depending upon the accuracy with which the 

alcohol has teen 'orate"' 



TECHNIC OF PAD* CONTROL 


1359 


of localized pain such as lumbosacral spraiOj sacroiliac sprain, bursitis 
and osteoarthiibs of the shoulder, osteoarlhnUs of the knee, spondy- 
litis and similar types of localized pain. 

The acbon of t^ substance appears to be more than just one of 
protein effect This has been demonstrated in patients who have 
received intramuscular injection of this substance solely for its protein 
effect, and later received injection as described below with a much 
more marked therapeutic effect 

Treatment.— Coley’s fluid is given by intradermal injection and 
administered locally over the area of greatest tenderness in the same 
manner in which one would use bee sting 
Its acbon is one of prolonged hyperemia, counterirntation, and gen 
eral protein reaction In several hours, the site of injection becomes 
intensely reddened and the patient experiences a short period of 
increased pain with a mild febrile reaction This usually does not 
exceed 100°F The local reaction remains for from hvo to four days 
Occasionally chills precede the febrile reaction The injection may be 
repeated once a week The dose should never be increased to more 
than 0 03 cc Larger doses cause a more severe reaction and no belter 
therapeubc effect Two to five mjccbons are sufficient 
Technic of 7n/ccbon wtth Colci/s F/uid— Shake bottle well and 
withdraw 003 cc using a tuberculin synnge The needle which is 
used to xvithdraw the Coley s fluid should be discarded as its lumen 
will contain sufficient material to cause a reaction Add to this suffl 
cient 2 per cent procaine hydrochloride solubon to bnng the volume 
up to 0 15 cc Inject one-half of the contents of the synnge intrader* 
mally over the selected tender area Pass the needle through the s^n 
and inject tlie remainder subcutaneously or use it for another wheal 
The patient should be told in advance just what reaction to expect 
otherwise he may become unduly alarmed at the bme of its occur 
rence Rarely if the Coley’s fluid is not well shaken or if it is not 
properly diluted with procaine solubon, a tiny area of skin may 
underro rifw-mci. 'n. , r purpojg 

' Coley's fluid 

' ^ r facility, to 

dilute its concentration and to render it painless 
Small nodules may persist for several weeks foUowng its adminis- 
tration These disappear completely m bme 
Coley's fluid when used accoring to this procedure, both for its 
local and general effect, and for the purpose described, is supenor to 
any other preparation we base used 

SOLUTIONS ron infiltration 

Since 1939 we have been using arntnomum salt solubons for nerve 
block The action of the ammonium ion is that of depression of the C 
fiber potenbals The ammomuni sijts are lo be used only for pam of 
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we have obtained and many of those reported have been excellent 
However, at the present time, jt must be considered to be a procedure 
attended by risk 

To determine the amount of preoperativc medication, one should 
take into consideration the doses of opiates to which the patient has 
previously been accustomed In a patient who has not become 
addicted, 16 to 20 mg to ^ gram) of morphine, plus 02 gm (3 
grains) of amytal may be administered Atropine sulfate, 09 mg {krs 
gram) will be of aid in lessening nausea and vomiting A sensation 
of burning pain and heat may result following the injection Most of 
these reactions are controlled by the atiove medicabon 

Procedure.— Premeditation —The patient is given 0 2 gm (3 grams) 
of amytal forty minutes before lumbar puncture Sufficient morphme 
and 09 mg gram) of atropine sulfate are administered hypo 
dermically twenty minutes before lumbar puncture The bowels and 
bl&dder are emptied ftuids are limited and the precedmg meal is 
omitted 

Technic —The patient Is placed on (he side with the head down and 


mg (6 to 65 per cent solution) The spina) fluid and the ammo 
nlum salt soluhon are well mixed and the entire amount is reinjected 
info the intrathecal space Care should be taken not to change the 
position of the needle when detaching and attaching the syringe 
The head should be kept well below Uie plane of the tapping site 
throughout the procedure After the mature of spinal fluid and ammo 
mum salt solution has been replaced the patient is placed level and 


GOLEVS PLUID* 

For the past ten years sve have had considerable experience using 
Pnlev’s fluid to help us m our attempt to control pain This consists 
of axmxWre of the toxins derived fnm the Streptococcus crysipelafis 

_ value in those conditions in which 

f nerve block Tliese are conditions 
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According to Allen ' the relief of pain ta\es place by transudation 
of procaine in areas where capillary permeability is increased in con 
nection wth the injury infiammalion or edema especially when the 
procaine is administered with considerable fluid intravenously On the 
basis that a great majonty of pain is associated with local inflatnma 
tion or edema many conditions were treated by this method with 
often surprisingly good results 

T Unrlv roc 1 rrrr. J 1 J • 

!• 

s 

aiiu Wangensteen use 1 gm of procaine diluted with 500 co of iso 
tonic sodium chloride given intravenously by gravity drip method at 
a height of 4 feet above the bed Craubard administers the procaine 
according to the weight of the pabent using a minimum of 4 mg per 
hlogram and administers the desired amount within a period of 
twenty minutes using i meter to control the flow per minute 
Other conditions for which this method has been used successfully 
are the treatment of delayed serum sickness ** childbirth childbirth 


effects 


iuul> vlUl IIU lUUV. 


PHYSICAL THERAPY 

The use of physical agents to control pam is valuable only if proper 
technic of application is used Therapy must be applied to the source 
of pam Iq X ray therapy if objective evidence of a lesion is not pres 
ent the roentgenologist must depend upon the referring physician to 
indicate the area to be radiated The physical therapist likewise is 
dependent upon diagnosis for local therapy 
In pain referred to the shoulder and arm from a lesion in the cervi 
cal spine it is common practice to apply therapy to the shoulder and 
lower arm The source of the pain m the cervical spine is ignored 
Pam derived from the dorsolombar spine may simulate sacroiliac 
pain Treatment should not be given at the sacroiliac area but above 
at the twelfth dorsal first lumbar level 

In pabents with sciatica the entire course of the nerve is treated 
with every conceivable form of therapy in spite of the fact that causes 
of sciatic pain are usually due to some disturbance in the lumbosacral 
region of the spine This is often a herniated disk or other intraspinal 
space-taking lesion or a radiculitis or plexitis Also reflex sciatic radia 
tion may take place from skeletal structures of the low back region 
In neuralgias which affect the chest wall or abdominal wall the area 
ol spcmtaneom pam ma, develop m any part of the detmalome 
antenorlj or jmstenoily Usuafly these cooibons are associatetl with 
tenderness which is of segmeMal dotnbution If this tendeniesr“ 
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the transiuitted type which as mentioned is associated wth nerve pal 
tem tenderness The formula is as follows 

Per Cent 

Ammonium sulfate 0 75 

Benzy} alcobgl 0 75 

Sodium chloude 0 48 

The purpose of the benzyl alcohol is to alleviate the Initial sting of 
the ammonium salts The sodium chlonde is added to make the solu 
tion isotonic The solution is then adjusted to pll 7 2 with ammonium 
hydrovide * 

For structures such as muscles, tendons and ligaments, we have 
used 1 or 2 per cent procame hydrochlonde solution, omitting adrena 
hn The use of alcohol for local infiltrabon of somatic nerves has so 
often been followed by a chemical neuntis that we have avoided its 
use wherever possible 

rtVTRA VENOUS PIIOCAINE 

Within recent years a new procedure, the use of intravenous pro- 
caine, lends promise of becoming an unportant means of pam control 
A number of observers have reported upon this type of therapy 
Nearly all of them agree that this method is of definite value la the 
relief of pain Their statements allay the fear of the toxicity and pos 
sible allergic reactions which might result from this drug Indeed 
there are some reports lo which the intravenous procame is used as a 
treatment for allergy with good results Waldbott however reported 
severe allergic shock m a case in which 05 gm of procame m ec 
of saline solution was given intravenously for the relief of urticaria 
He feels that sensitization to the drug is particularly apt to develop 
in patients with chronic urticaria, since they are liable to have second 
and thud injections of procaine after intervals of a few weeks in a 
I . 1 , 1 . » r j __ -t. I , V i/„ f -^her 

■ . • • le- 


Intravenous procaine seems to be of particular value in cases of 
trauma or where sympathetic release u desired The actual blood con 
centration is not sufficient to be anesthetic However, drugs are 
leported to have a concentration of seven or eight times in injured 
tissues as compared to normal tissues Most of the writers agree on 
this theory I-enche feels that the action involves paralysis of spasm 
and of atonic activity uf the autonomic nervous system rather than 

^^Graubard'’ states tliat procaine has a twofold action (1) direct 
action on the irritated nerve fibers md the poorly insulated sensory 


llirvey L?boraton« 
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According to Allen * the relief of pain takes place by transudation 
of pitjcaine in areas where capiUaiy permeability is increased in con 
nection with the injury inflammation or edema especially when the 
procaine is administered wath considerable fluid intravenously On the 
basis that a great majority of pain is assoaated with local inflamma 
bon or edema many conditions were treated by this method, with 
often surprisingly good results 

Lundy uses I gm dissoU ed in normal saline and administers 500 to 
1000 cc Lenche states that 10 cc of 10 per cent procaine administered 
slowly produces an effect equal to that of stellate ganglion block State 
and Wangensteen use 1 gm of procaine diluted wiA 500 cc of isO 
tonic sodium chloride gi\en intras enously by gravity drip method at 
a height of 4 feet above the bed Graubard administers the procaine 
according to the weight of the patient using a minimum of 4 mg pet 
kilogram and administers the desired amount within a period of 
bventy minutes using a meter to control the flow per imoute 

Other conditions for which this method has been used successfully 
are the treatment of dcla>ed semm sickness** childbirth childbirth 
and perineal suture instrumental deliveries and impacted intracapsu 
iar fractures The largest dose gi%cn amounted to 425 cc with 4 2 gm 
of procaine in the course of one and three quarter hours w-ith no toxic 
effects 


PHYSICAL THERAPY 

Thp 1 «<» ^ • I - >11 • r 


ent the roentgenologist must depend upon the referring physician to 
indicate the area to be radiated The physical therapist likewise is 
dependent upon diagnosis for local therapy 
In pam referred to the shoulder and arm from a lesion in the cervi 
cal spine it is common practice to apply therapy to the shoulder and 
lower arm Tlie source of the pain m the cervical spine is ignored 
Pam derived from the dorsolumbar spine may simulate sacroiliac 
pain Treatment should not be gjven at die sacroiliac area but above 
at the twelfth dorsal first lumbar level 
In patients with sciatica the entire course of the nerve is treated 
with every conceivable form of therapy in spite of the fact that causes 
of sciabc pam are usuall) * — j ’ 

Cftg/jJBk eA tb* 'Cbix i 

space-taking lesion or a r^ 

tion may take place from sKCieui structures of the low back remotu 
In neuralgias which affect the chest wall or abdominal walJ the area 
of spootoocous pain may dejelop m any part of the dermatome 
anlenotly or postenorly Usually tt»se cond.hom are associated mth 
tenderness which is of segmental dutnhution If this tendemesr“ 
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present, the point of spontaneous pam should not be treated Therapy 
should be applied to the spine or the paravertebral region In a sea 
lenus anttcus syndrome it is of no value to treat the shoulder, arm or 
cervical spine If any form of physical therapy can cause the scalenus 
anlicus muscle to relax, it should be directed to the course of the 
muscle itself, and not to any area of referred pain 
These are but a few examples of how great effort, time and the use 
of valuable material is expended upon areas of referred or reflex pam 
which are distal to the source of the primary imtabon Under these 
circumstances, little benefit can be denved from such treatment 
Positive findings in x ray studies should be correlated with pam 
levels Osteoarthntie changes congenital defects and the like may be 
ignored as sources of pam if they do not correspond to the painful 
segmental levels 

FAILURE TO OBTAtV REUEF 

Failures should be invesbgaled from several angles If a paraverte 
bral nerve block does not erase the segmental tenderness within a few 
minutes the nerve has not been properly infiltrated 
If the segmental tenderness disappears and the pain persists it may 
be caused by (1) A lesion proximal to the point of infiltration, 
namely, in the intervertebral foramen or in the intravertebral struc- 


demess has been anesthebzed (3) A visceral lesion which may 
coexist with the segmental neuralgii {4 ) Medicolegal compheabons, 
where the pabent refuses to admit relief of pam Malingering will not 
produce segmental tenderness but the pabent may exaggerate the 


the pam recurs shortly after the anesthesia subsides an lofraspinal 
lesion must be kept in mind 

In a minor percentage of patients, the onpn of the pain can be 


diffi^ltics states of tension anxiety, and other emotional dis 
hirbances may become so prominent as to completely mask a pnmary 
‘ for oain A normally stable inchvidual on the other hand may 
nersonality changes if pam of prolonged duration is expen 
underg^^^^^ relief To these cases the term somatops>cliie could 
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be applied Incomplete diagnosbc studies or lack of objective signs at 
Qie time of examination may be the cause Applying the term psycho 
somatic to patients only because no disease or evidence of the cause 
of pain can be found is an implication that ive hive knowledge of all 
the causes of pain This is far from the truth 
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MODERN TRENDS IN SURCERl OF THE 111111010 GLAND 
Frederick A BoniE, M D , F A C S * 


The most oommon diseases of the thjTOid gland that the surgeon is 
called upon to treat are (1) goiter, (2) thyroiditis and (3) malig 
nancy Goiter js by far the most frequent, thyroidi'tis, particularly of 
the chronic tjpes, is not uncommon, and malignancy is quite rare 


COITEB 


Preoperatise studies are made On all goiter patients to determine 
whether hyperthyroidism is present, and secondly, to detect any evi 
dence of tracheal obstrucbon Octasionally thyToidectomy is per 
formed for cosmetic reasons only If hyperthyroidism is found 
treatment is directed to overcome existing instabilities, several dis 
turbances in metabolism and In severe cases to treat liver damage 
Laryngoscopic examination, including a study of the vocal cords 
should be performed in all cases Lateral and anteroposterior x ray 
studies of the trachea should be made to visualize any compression or 
deviation of this structure 

In hyperthyroidism the pabent is suffering from mstabdibes of (1) 
the central nervous system. (2) the sympathebc nervous system, (3) 
the cardiovascular system and (4) the emotions Most thyroid services 
have developed a routine method of treating the symptoms which 
these instabilities produce As has previously been reported, it was 
found that the symptoms due to the instability of the sympathetic 
nervous system namely profuse siveabng nausea, vomiting and 
diarrhea, were more constant and more severe m the diffuse toxic 
goiter and the cardiac symptoms were more pronounced in the toxic 
nodular goiter More attention should be given to the careful mnn 
agement of the emotional instability Every effort should be made to 
study the conditions in the patients home life that aggravated this 
disturbance and psychotherapy instituted to overcome tJiem Careful 
management of this factor has been of value in both the preoperative 
and postoperative periods 

Iodine; Tlnouracil.— The alteration in lodme metabohsm is the 
most important of the metabohe disturbances Iodine in some form is 
used to treat this condition, in most mstitubons it is prescribed either 
as Lugol’s solution or potassium iodide In 19-J3 Astvvood inboduced 
thiouractl for the treatment of JiyperthyToidism The physioJogici) 
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activity of this drug has been repeatedly described in detail in the ht 
Mature Increased experience wth it showed that the number ot 
permanent remissions obtained in treating hyperthyroidism was not as 
great as had been hoped for Certain toxic reactions were reported, 
the most significant of which were anemia and agranulocytosis In 
View of these findings frequent routine blood counts should be made 
when a patient is taking this drug Little or no change occurs in the 
blood before seven to fourteen <kys have elapsed but it is safer to 
begin to check the blood counts earlier If recognized early and the 
drug IS discontinued this complication is rarely fatal Beierwaltes and 
Sturgis reported an analysis of ten fatal cases which they were able to 
collect from the literature and other sources The results obtained with 
fhiouracil m recurrent cases followng thyroidectomy have also been 
disappomting In the Presbyterian Hospital in New York it was used 
m twenty five recurrent cases fifteen showed recurrence of symptoms 
in from one to three months after discontinuance of the drug Thio 
uracil produces hyperplasia and increased vascularity of the thyroid 
gland This change increases the seventy of hemorrhage in the course 
of a thyroidectomy m patients prepared with this drug Propylthio 
uraci! Iws been used more recently and has proved to be much less 
toxic than thwuracil While no clinical reports have been made which 
claim It to be more efficacious than ihiouracil the diminished toxic 
effects are a decided advantage These drugs have not replaced thy 
roldeetomy but they have proved to be of value in the preoperative 
preparation of patients with severe hyperthyroidism They are used 
unbl there is an appreciable improvement in the symptoms and the 
basal metabolic rate then lodme is substituted to complete the pre 
operative preparation Many clinicians are now employing them rou 
tmely either m patients who are obviously too great a surgical risk 
for thyroidectomy or refuse operation 
Dutuchanceft In Calcium ami Phosphorus Metabolism —Not m 
frequently marked disturbances in calcium and phosphorus metabo 
lism occur in hyperthyroidism In 1891 Von Recklinghausen described 
the demineralization of the skeleton in the postmortem study of a case 
of hyperthyroidism of many >ears duration Since that time this con 
dihon has been observed clinically m many patients Early wnters 
called our attention to this process in the small bones of the bands 
and feet More intensive studies showed that the decalcificalion 
frequently involves the entire skeleton Occasionally this finding by 
X ray leads to the diagnosis of hyperthyroidism m a case of long dura 
tion xvith mild or obscure symptoms It is not uncommon for a spon 
taneous fracture to occur in a pahent who has had the disease for a 
long period Aub demonstrated patients xvith hyperthyroidism m a 
negative calcium balance howexer they do not have the changes in 
the Wood calcium and phosphorus which are characteristic of h>per 

parathjToidism 
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Dis^lurbanccs m Carbolijdrale Metabolism —A disturbance in 


in iJie dosage of ins ulin used until tbe patients condition can be 
thoroughly evaluated As the hyperthyroidism responds to treatment 
the insuhn becornes more effective and the required dosage dmunishes 
rapidly Failure to recogmze this may frequently result in insulin 
shocks When severe diabetes and hyperthyroidisni exist it has been 
necessarj to do thyroidectomy in two stages in about 45 per cent of 
the cases In one pabent wth a very large goiter it was necessary to 
operate in three stages Not infrequently, after tbe hyperthyroidism is 
controlled, pabents having a fairly hi^ insulin requirement before 
operation may control their diabetes for many years on diet alone 
Foci of Infection -In tbe preoperabve study a careful search 
should be made for all foci of infecboo If an operation is needed to 
eradicate them this should not be performed unbl four to six months 
after thyroidectomy It has been shown repeatedly that an infeeboa 
such as influenza or poeumonia may precipitate severe hyperthyroid 
ism Likesvise any focus of infecboo may aggravate a preezubog cluu 
cal picture of hyperthyroidism In view of this some advocate removal 
of foci of infechon as a part of tbe treatment of byperthyTOidism in 
the hope of avoiding th>TOidectoiny In some cases there is either 
marked improvement or disappearance of symptoms after the foci 
have been removed In others even though the operative procedure 
be of a very mmor character severe crises have been precipitated and 
occasionally fatalities have occurred These experiences have been 
responsible for the dictum that no surgical procedures should be 
undertaken in hyperthyroidism except those directed toward the 
thyTOid All foci of infection should be eradicated after th>TOideclomy 
has controlled the hyperthyroidism as they may be the cause of recur 
rence of symptoms 


ated upon for some other surgical condition LlinicalJy these patients 
appear to have mild h>7>erlhyroidism the tachycardia is not pro 
no^ced and the weight loss may be slight extending over a period 
of SIX months to several years Their faaal expression is apathetic the 
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skin IS dry and wrinkled and they appeir to he older than their actual 
age In some pabents prolonged studies are necessary before an accu- 
rate diagnosis can be made These patients are poor surgical risks and 
they require a much longer preoperative preparation than their symp 
toms would seem to indicate The mortality m this group has almost 
disappeared wth careful prolonged preoperative preparation and 
operation in two stages with an interval of four to six weeks between 
operabons, as Lahey advised 

Liver Damage and Diminished Liver Function.— In the past fif- 
teen years just as in other surgical diseases, we have learned that 
hver damage and the dimmish^ liver function in patients suffering 
from hyperthyroidism contribute greatly to the surgical risk and opera 
bve mortality of thyroidectomy For many years jaundice had been 
observed in severe cases of hyperthyroidism but this observation did 
not awaken us to the degree of liver damage associated with this dis 
rase It was not until 1933 that we had any pathological report of the 
damage in the hver associated with hyperthyroidism Then Weller 
^ the chronic lesion as a patchy, chronic, parenchymatous 
interlobar hepatitis and Beaver and Pemberton observed the acute 


hv 

hyperthyroidism or in a crisis The bromsulfalem ond hippunc acid 
tests are used, but some investigators prefer one of the other liver 
1 tests It IS recognized that no hver function test is entirely 
reliable and should serve only as a guide in the treatment of this 
compiicabon Such studies should not supplant clinical judgment m 
evaluating the operabve nsk of any given case In the past few years 
in cases that show moderate or marked liver damage we have added 
to our roubne treatment several therapeutic measures which are sug- 
gested by Cheskey and his co workers They include (1) intravenous 
glucose with insulin (1 unit to every 2 gm of glucose), bile salts, hver 
wncentrate 1 cc every other day intramuscularly, and glycine We 
nave been favorably impressed with these measures and have used 
them in several cases even though the hver funebon tests were not 
unfavorable, when the clinical response to our roubne measures did 
not seem satisfactory Some investigators believe that damaged liver 
Hinction is such an important factor m thyroid enses that they should 
be called li\ er crises 


Optimal Time for Operniion,— ’ ’ • 

determine the best time for operihc * 
as eich easel should- be consider 

TOlaboIism falls to nWal or near normal n nt usually safe to one”rate 
Tins entenum hon-eser, is far from betne lufallitle Xfanv ^ . 

such os those oath severe cardutc disease have ^ eW,7 
hasal metaholum uheu „„ hjTerthj-ro.dlslu ,s present oSersW 
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much more severe hyperthyroidism than the rise m the basal metabo 
hsnj indicates The best example of this is the patient suffering from 
apathebc hyperthyroidism TTie basal mctabohc rate should be con 
ndered as a measure of the degree of hypermetabolism rather than 


tones, however, owing to their present complexity and cost Simpler 
and less expensive methods of determining the blood iodine are 
needed If the pulse rate remains below 100 the hyperthyroidism is 
usually well under control Another guide which some surgeons 
depend upon is the patients weight In several hospitals it has been 
adopted empirically that if the patient has lost 20 pounds or less he is 
ready for operation when he has regained one third or more of his 
weight loss With some individual vanalion these three CTVtcna-the 
basal metabolism the pulse rate and weight gain— form the basis for 
the defennination of the tune of operation m many hospitals 
Tlie PIiyeician'Anesthetial In the Reduction of Operative Mor* 
fahfy.-On most well organized goiter serviees the operative mortality 
of thyroidectomy is less than 1 per cent Careful preoperative prepara 
bon and the use of stage operaboos in cases of severe operative nsk 
have contributed greatly to this low figure Another Important con 
tnbuting factor has been tbe recognition and treatment of liver dam 
age The addibon of the well trained physician anesthetist to our 
operative team has also been very helpful In addibon, his efforts 
have contributed to the prevenbon of compbeaUons dunag and after 
Operation In the event of a respiratory difficulty he is able to examme 
and determine the motility of the vocal cords at any bme during or 
after the completion of the operation Not infrequently large quan 
tides of mucus may be encountered during the course of an operahon 


tnabon maue at tne completion of the operation may be a Lttle inac- 
curate if an intratracheal tube hid been used In such cases the vocal 
cords are re examined several hours later if necessary Frequently 
large quantities of mucus are aspirated from the trachea before the 


Recurrence; I’oslope ■ .* I • ’ ■ ' ■ , 

3 per cent of all pabenu 
recurrence of symptoms 

reoperabon, others requir ■' 

IS renwved, hypothyroidirm develops If a pahent develops symptoms 
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of hypothyroidism postoperatively thyroid extract should be used 
cautiously Many patients showing signs of this cotnphcation ten to 
sixteen weeks after thyroidectomy require only small doses of thyroid 
extract ( % gram three times a day) for ten to twenty days to have 
restitution of normal thyroid function If thyroid extract is used m too 
large doses over a longer period of time the hyperthyroidism may 
recur A careful follow up is necessary m the study of these cases 
Fortunately we have a complete replacement in ^yroid extract if 
hypothyroidism should persist In rare instances hypoparathyroidtsm 
has developed when the parathyroids have been removed This is a 
less fortunate comphcabon as we have no complete replacement ther 
apy for this deficiency Parathormone can be used for a short time and 
this is replaced by AT 10 which can be taken as long as is necessary 
A techmcal comphcation of operation is paralysis of the vocal cords 
due to injury to the recurrent laryngeal nerves If only one cord is in 
volved It IS usually compensated for m time and the disturbance in 
the voice disappears If both cords are paralyzed the case should be 
studied by the surgeon otolaryngologist and bronchoscopist When 
the paralysis is secondary to postoperative edema it wll subside If it 
is due to nerve injury temporary or permanent tracheotomy may be 
necessary The King operation in which the vocal cords are relaxed 
has been helpful in some cases There are two complications which 
many believe to be pituitary m origin namely persistent hyperthyroid 
ism and progressive exophthalmos after the hyperthyroiism is eon 
trolled Ever since Loeb and Basset reported the production of 
hyperplasia of the thyroid gland following the injection of the extract 
of the anterior lobe of the pituitary gland we have speculated as to 
the number of cases of hyperthyroidism that are pituitary in origin 

TIIYItOIDlTIS 

Chronic Types RiedelV Struma and Hashimolo’e Disease — 
Thyroiditis occurs in both the acute and chronic types The first de 
scrlpUon of any form of chronic thyroiditis was made by Riedel in 
1896 In the description of the microscopical picture of his type of 
thyroidibs he stressed particularly the diEuse fibrosis with round cell 
infiltration as the characteristic change In 1912 Hashimoto described 
the type of thyroiditis m which there xvas extensive lymphocytic in 
filtration accompanied by the formation of mature Ijmph follicles wth 
germ centers For some years due to the infiuence of Ewing it was 
felt that the type described by HashiamtQ was aw easU« fotm ttf 
Riedels thyroiditis In 1931 Graham made a complete clinical and 
pathological study of these two types of thyroiditis and concluded that 
they should be regarded as two ^stuict types 
Differential Diagnosis Smee Grahams work detailed studies have 
been reported In which there were a number of findings which difltcr 
entiate these two lesions ^Vhen an analysis is made of the reported 
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cases, it IS found that Ibedels thyroiditis occurs in either sex in individ 
unis usually under 40 years of age, whereas Hashimotos disease is 
practically always found in women m the later decades of life The 
entire thyroid gland is involved m Hashimotos disease whereas in 
Riedels struma it is confined to one lobe m approximately 30 per 
cent of the cases It is i ' '' ' ’ _ tt u — ►-r 

disease does not extend 
It may break through 

explains why we see obstructive symptoms so much more frequently 
in cases of Riedel s thyroiditis than in those of Hashimoto s disease 
The gland is harder m ^edel s struma and therefore is more easily nus 
taken for tlie extreme firmness of malignancy On the operating table 
the gland of Hashimoto s disease has a grayish purple color and may be 
enlarged to two or three times the normal size On the surface there 
may be extreme lobulation almost to the point of appearing as lymph 
nodes adherent to the capsule Upon compression of the lobe betxveen 


the capsule Compression of the gland between the fingers reveals a 
yellowish wlute color On the incised surface of the gland m Riedels 
struma the color is very similar to the external surface and there is 
little or no colloid present This is usually confined to small areas of 
the gland which probably contain the remaining normal thyroid tissue 

Tlie follow up studies in the two types show that m Hashimotos 
disease approximately 75 per cent of die patients develop various d^ 
grees of hypothryoidism whereas in Riedels struma only about 30 
per cent develop hypothyroidism This great difference may be ac 
counted for by the fact ^at in some cases only one lobe is involved 
in Riedels struma 

Little has been added to the microscopical picture which both Riedel 
and Hashimoto described Many glands removed for hyperthyroidism 
show small areas of diffuse fibrosis and round cell mfiltration and 
others may show areas of lymphocytic infiltration even to the presence 
of one or more germ centers These should not be confused with the 
types of chrome thyroiditis just described A frozen section should be 
made at the fame of operation to differentiate these lesions from 
malignancy 

Management and Results— U there is no evidence of malignancy 
and the microscopical diagnosis of either Riedels or Hrshimotos type 
of thyroiditis can be made only one lobe should be removed This 
procedure has been used to save as much thyroid tissue as possible 
m an effort to prevent or postpone the development of hypothyroidism 
In the event of obstructive symptoms it may be necessary to remove 
additional tissue to prevent the progress or recurrence of these 
symptoms 
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To dale I have had fourteen cases of chronic tliyroiditis on my 
service at the Presbyterian Hospital and one at the Jeanes Hospital 
Of this group five proved to be Riedels struma and ten were Hashi 
motos disease The two oldest patients who were 67 and 77 years of 
age respectively had Riedels thyroiditis The follow up studies 
showed several facts which were thought to be worthy of mention 
In two cases of Hashiinotos disease which have been followed for 
nine > ears the remaining thyroid tissue has enlarged somewhat There 
IS no clinical evidence of hypothyroidism and the basal metabolic 
rates are within normal limits In another Hashimoto case even though 
hypothyroidism was present before operation the gland was so hard 
that a total thyroidectomy was performed m the belief that the gland 
Was malignant Months after operation this patient developed 
hypoparathyroidism The delay in the development of this added com 
plication led to the speculation as to whether it was due to surgery 
or whether the disease had spread to involve the parathyroid glands 
It has been advocated that perhaps Hashimoto $ disease spreads to 
other glands of internal secretion This patient was operated upon m 
1936 » ’ 

increa 

I I 1 

wy to an upper respiratory infection and the vast majority of them 
respond to nonoperative measures Occasionally a localized abscess 
results and this is treated by incision and drainage The usual collar 
incis on is made and the posterior portions of the gland should be e\ 
plored as not infrequently these collections localize posteriorly A 
nuliary type of acute thyroiditis has been described It is treated b> 
*ubtotal thyroidectomy to obtain the best drainage Fortunately this 
type IS very rare as it is highly fatal 

CARCINOfttA OF TIIE TimiOID GLAND 
Carcinoma of the thyroid gland is a relatively rare condition The 
progne *■ ’■ — u_Jir 

ation 
the CO 


puberty It also emphasizes the necessity of careful exammation of 
adenomatous tissue removed at operation This is particularly true 
if there is a history of recent enlargement m a long standing adenoma 
Several jeais ago a patient who had an adenoma in the thjTOid 
lor t\\ent> jears had marVed eriargement four months before opera 
t on The gland was not adherent to the surrounding bssues nor did 
It eshibit an> other evidence of mahgnancy The pathological report 
of the tissue examined was bemgn adenoma Four months later the 
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pabent was readmitted to the hospital, having developed two small 
nodules in the scar. The nodules were excised and the pathological 
report of the tissue removed was recurring carcinoma of the thyroid 
The original specimen was then reeiraiiuned and sections of tissue 
talcen from the center of the adenoma showed the idenbcal cellular 
structure of carcinoma as was found ui the nodules This malignant 


parallels our expenence with 
total thyroidectomy should 


he thyroid out 

leen added to the manage 


menf of the malignant cases It has been shown that this substance 
may be used m hvo wajs— fint, as a tracer to detect the presence ol 
metastatic lesions by means of the Geiger counter, and second, to 
treat malignancy At the Memonal Hospital in New Yorlc, it has been 
demonstrated that radioacbve iodine is picked up only by the metas 
tatic lesion in which the tissues are carcinomatous The substance 
could not be detected in bssue of the metastabc area the histologica] 


structure of which was that of normal thyroid bssue Opinions differ 
as to the results obtained by the use of radioacbve iodine in beating 
malignancy Much more experience is needed before we will know its 
leal value 
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IIESIOlllORAX 

Numerous advances m the management of patients with chest 
injuries were made during the last war 
In the treatment of hemothorax, it has been definitely established 
that early and repeated aspiration without air replacement favors 


“(1) It relieves high intrapleural pressures, (2) it removes an ex- 
cellent culture medium for bacterial growth, (S) it aids m early ex- 
pansion of the lung— a definite advantage m limiting the area of 
empyema if infection occurs, (4) it decreases the incidence of massive 
clotting, (5) It prevents the later fixation and contraction of the 
thorax As a result of experience gained during the war years no 
limit IS placed on the amount of blood removed at each aspiration 
All patients are now aspirated as dry as possible, with quantities as 
Hi^ as 2200 cc having been removed at a single aspiration This 
procedure is very well tolerated by most patients, the number of 
aspirations necessary is very definitely reduced, and the incidence of 


small number of patients may complain of tightness in the chest which 
also subsides after several hours without specific treatment 
The incidence of complications in the treatment of hemothorax is 
usually directly proportional to the adequacy of early management 
Decortication for the treatment of constrictive pleuriUs and sup- 

From the Departmeol of Surgeiy Hahnemann Medical College and Hospital, 
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purabve constncbve pleurilis (emp}eina} has altered our entire con 
cept of the management of pleural space infections Early thoracotomy 
with complete evacuation of the pleural space, removd of fibrmous 
membrane from the lung surface complete re expansion with positive 
pressure anesthesia, and the use of closed suction drainage offers the 
only possibility of cure without multiple operations and a protracted 
convalescence The ability to obtain and maintam prompt expansion 
of the lung obliterate the pleural space and prevent accumulation of 
blood or other culture media have contributed most to the success of 
this procedure The use of penicilhn parenterally and intrapleurally 
IS undoubtedly an important factor in the brilliant results obtained 
with this procedure Miscall and Hamson report a closed nonsup- 
purabve pleural space in less than fourteen days in 80 per cent of 
patients operated upon for suppurabve constncbve pletmbs and, no 
mortahty in a scries of seventy five decorbeabons many m the face 
of severe mfeebon 

In the management of combined thoraco-abdommal wounds much 
expenence has been gained in the transpleural and combmed thoraco* 
abdominal approach to lesions of the left upper quadrant Surgery of 
the lower end of esophagus cardiac end of the stomach and the 
spleen will more and more be approached transpleurally for facilita 
bon and completeness of operation 


DRONOIIECTASIS 

This chronic lung disease is far more common than recognized or 
beheved to exist It must involve at least two million people in the 
United States Some of these cases are mild but in the vast ma) 0 Tity 
the sufferers are doomed to chronic or recurring invalidism and an 
early death from pneumonia" or a less common complication (e g 
hemorrhage bram abscess asphyxia) 

Conservative (Palliative) Treatment —Once the anatomical 
changes are well established with associated persistent infection there 
IS absolutely no chance of cure by conscrvabve measures All that can 
be expected or hoped for is a palliation of the symptoms by persistent 
treatment The role of a hot diy climate daily postural drainage and 
frequently repealed bronehoscopic aspirabons (one to four week 
intervals) are valuable and well know-n prophylactic measures against 
acute flare ups They are also therapeubc as far as the individual 
pneumomhc flare ups are concerned Penicillin or the other antibiotics 
may be of great value in aborting or controlling these episodes es 
necially when the chief offending organisms concerned in the par 
ticular exacerbation can he shown to be sensitive to the drug Tlie 
sulfonamides should also be of value but in our expenence are not 
snecially effecbve The use of the sulfonamides or antibiotics bv 
d.Lrt endobacheal instillation or by spray inhalabon (aerosol) would 
not seem to be especially logical since the effect of these drugs dt 
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many favorable reports of such use are nosv in the literature Certainly 
there can be no harm in trying the effect of direct inhalation if 
s>-steinic effect is lacking or unsatisfactory Perhaps combining the two 
methods (local and systemic) would offer a chance of better results 
than either alone 

Surgical Measures.—It must of course be remembered that all con 
servabve measures are essentially palhabve or effective directly 
against a complication rather than curative of the primary disease 
Itself Surgical removal of the affected bronchopulmonary segment or 
segments is the only logical and curabve therapy The disease may 
involve a whole lung a lobe, two or more lobes, a sublobar segment, 
or more often several sublobar segments scattered perhaps through 
several lobes and perhaps in boUi lungs Careful objecbve estimation 
of a patient’s pulmonary funebon, accurate delineabon of the entire 
bronchial bee by bronchography, and bronchoscopic evaluation of the 
local condition have changed Ae fonnet haphazard and inadequate 
study of these patients to a careful and complete evaluation of the 
patient’s ability to stand surgery, and the exact nature and extent of 
surgery required In addition the improved understanding of the dis- 
ease and of infections generally has led to earher recogmbon and 
recommendation of surgery, permitting a much less advanced group 
of patients to receive its benefits Preoperative measures such as bans- 


■ 1 

inflation of the lung have done much to increase the safety and ease 
of these operations 

Thoracic surgery has made even greater strides m the treatment of 
this disease than in any other of Uie common pulmonary ailments 
Today it is possible to remove all but two of the five (or six if the 
lingula IS considered the left middle lobe) usual pulmonary lobes if 
necessary to extirpate the rest for bronchiectasis If the pabent has 
been properly studied and the surgery is uncomplicated, he may well 
expect to lead r - — ’ — »- -» j i c,. c. _ . i 
two such patiei ' • ’ 

performing all ‘ ■ ' 

all his own deln enes wathout handicap « f 

Segmenffll Resection — Smee bronchiectasis has a tendency to invoK e 
segments m several, perhaps all lobes it i$ the development and refine- 
ments of segmental resechon wbidi has offered the most strikme 
recent advance in this disease ChurchiTI .and Bclsey.’ Blades and 
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Kent,- Overholt and Langer,* and others have presented technics for 
the resection of lndJV^dual pulmonary segments without scnously 
damaging the adjacent ones ITiese methods all depend upon the 
delineation of tlie normal from the pathological segments by mcom 
plete or complete sublobar fissunng by localized atelectasis or fibrosis 
and most of all upon differential inflation of the normal segments 
after clamping the bronchus to the disused segment Some of these 
methods embrace division of lung tissue between clamps In one of 
them the bronchial s>stem to the Involved segment is actually torn out 
Of these technics perhaps the best is that of Overbolt and Langer* 
They merely strip the Involved segment away from the rest of the Jung 
along the normal cleavage planes after dividing the appropriate 
bronchus and segmental branches of the pulmonary artery and vein 
Bleeding points on the adjacent lung surfaces are controlled by hot 
packs and ligatures and no attempt is made to suture or cover the 
remaining raw surface Thus the remaining lung tissue is permitted 
to expand freely In all directions to readjust the relations of the di 
minished lurig to the thoracic cavity This technic is especially rccom 
mended in resection of the basal segments of the lower lobe while 
preserving the supenor division It is also applicable in resection of 
the Iirigula wnth preservation of the true left upper lobe 
However, the authors have found this method and all previous ones 
to be defective m a fnirly large percentage of segmental resections 
and based upon a suggestion of one of us (L HB ) have devised an 
exact and nearly fool proof method of outlining any given pulmonary 
segment It too depends upon exact anatomical knowledge of the 
location and relations of the segmental broochi and only slightly less 
important the locabons of the segmental artenal and venous pul 
monary circulation If any doubt exists about a vessel s distribution, it 
IS not divided or ligated until the progress of the pulmonary dissection 
has made its association clear TTjus anomalies of vascular distnbu 
tion do not lead to impairment of cuculataon or necrosis of other 
pulmonary segments 

In the method of differential mflabon of lung segments it is often found 
that even after clamping or dividing a segmental bronchus nearly nor 
mal inflation of that segment takes place The collateral air passages are 
more effective in the inflation of these smaller segments Thus the re- 
moval of a single basal segment (rather than the enbrefour or five in the 


this unless senously infected and devasculanzed tis»ue is left be/nnd 


very formiuauie iiuui.i. 
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On the other hand, in the presence of very severe segmental disease 
the afiected portions are atelectatic, pneumonitic or fibtotic, or some 
combination of these. In these cases there is no difficulty in visualizing 
the true line of demarcation and establishing a cleavage plane. Thus 
it would seem that an attempt should be made, where no such extreme 



Fig 419 -A, Iniccuon of mixture of one part 2 per cent methylene blue and 
two parts of 3 per cent hydrogen peroxide into segmental bronchus duul to clamp 
(in this case the basal division bronchus) 

B, Injected segment becomes dutended and blue stained, and firm to touch 

C, After di\-ision of the segmental bronchus and %-essels, clean separation of 
the stained tissue from the remaining $eemmts ts feasible 


pathological changes are present, to produce a change in the appear 
ance or consistency of the invoh ed segment. We ha^ e found that both 
changes can be produced in the follcniing manner: After isolatinc 
thi, nppiopimte segmental bronchus and confimiing the accuraev nf 
opinion by recourse to a Wledge of the speciBc anTom^hv 


the 

this 
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Kent,* Ovcrholt and Langer,* and oUiers have presented technics for 
the resection of individual pulmonary segments without seriously 
damaging the adjacent ones These methods all depend upon the 
delineation of the normal from the pathological segments hy incom 
plete or complete suhlobar fissunng, by localized atelectasis or fibrosis 
and most of all upon differential inflation of the normal segments 
after clamping the bronchus to the diseased segment Some of these 
methods embrace division of lung tissue between clamps In one of 
them the bronchial system to the involved segment is actually tom out 
Of these technics perhaps the best u that of Overholt and Langer* 
They merely strip the involved segment away from the rest of the lung 
along the normal cleavage planes after dividing the appropnate 
bronchus and segmental branches of the pulmonary artery and vein 
Bleeding points on the adjacent lung surfaces are controlled by hot 
packs and ligatures and no attempt is made to suture or cover the 
remaming raw surface Thus the remaining lung tissue is permitted 
to expand freely in all directions to readjust the relations of the di 
minished lung to the thoracic cavity This technic is especially recom 
mended in resection of the basal segments of the lower lobe while 
preserving the superior division It Is also applicable in resection of 
the lingula with preservation of the true left upper lobe 
However, the authors have found this method and oU previous ones 
to be defective m a fairly large percentage of segmental resections 
and based upon a suggestion of one of us (LH R ) have devised an 
exact and nearly fool proof method of outlining any given pulmonary 
segment It too, depends upon exact anatomical knowledge of the 
location and relations of the segmental bronchi and only slightly less 
important, the locations of the segmental arterial and venous pul 
rnonary circulation If any doubt exists about a vessel s distribution, it 
IS not divided or ligated until the progress of the pulmonary dissection 
has made its association clear Thus anomalies of vascular distnbu 
tion do not lead to impairment of circulation or necrosis of other 
[julmonary segments 

In the method of differential inflation of lung segments it is often found 
hat even after clamping or dividing a segmental bronchus nearly nor 


his unless senotisly intectecl anil lievasculanzed tissue is leii uemuu 
xcessive operative hemorrhage and permanently impaired pulmonary 
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measure may be quesboned The pahent’s general condibon is built 
up preoperahvely to a high level by irffamfrt therapy, hypernutrittve 
diet, and transfusions Even though Ae blood count is normal, an aver* 
age of 1000 cc of blood is given preoperahvely in chronic lung disease 
on the basis that the total blood volume in these cases is rouhnely re- 
duced, perhaps as much as 30 per cent Blood is given at operation in 
a quanbty equal to that lost Gentle suction on the drainage tube (up 
to 15 cm of water) is used routinely to favor prompt lung re expan 
Sion whenever drainage is employed 
Bronchoscoptc aspiration is rouhnely performed before the patient 
leaves the operating room It is repealed at any time (night or day) 
by the resident or staff surgeon, usually in bed, if there is any indica- 
tion of tetention of secretions or of atelectasis A simple method of 
obtaining adequate local anesthesia of the larynx and tracheobronchial 


cent cocaine) is injected directly into the trachea with a No 22 1^ inch 
needle inserted through the midhne of the skin of the neck The pabent 
coughs as soon as the solution enters the trachea thus bathing his 
larynx, pharynx and the distal bronchial tree wth the anesthetic We 
have seen no difficulty with this method, and even with inexperienced 
operators we routinely see tracheobronchial anesthesia superior to that 


inserted under direct vision behieen the cords Oxygen from a portable 
lank 1 $ kept flowing through the bronchoscope at all times at a rate of 
3 to 4 liters a minute during these bronchoscopies— thus avoiding even 
temporary oxygen depnvabon The trachea is aspirated, and the bron 
choscope IS inserted first into the bronchus of the unoperated side to 
cleanse it and assure maintenance of life before any attempt is made 
to aspirate the diseased side (which probably cannot yet maintain life 
any\vay) These postoperabve bronchoscopies have been life saving 
measures many bmes on our service, but more often have been means 
of a^oldInc morbidity— collapsed lobes on the operatne side, pneu 
monihs failure of re expansion empyema and the like 
Obviously it is better to present than to treat such accumulations of 
bronchial secretions Therefore we rouhnely employ many different 
measures each of which is effective m certain cases but not in all Deev 
hrcathing exercises, carhon dioxide inhalation, encouragement to cou^’h 
up secretions at frequent intervals, fummg the patient from side to side 
every hour during the early postoperative period-all have their quota 
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diilerential mfiaUoD and deflation of the lung, or other means, the 
bronchus is clamped. A No 17 needle with the distal inch beat at 
a nght angle is inserted through the will of the bronchus distal to the 
clamp and into its lumen (Fig 419, A ) Five to 15 c& of a mixture of 
one ^art stenle aqueous 2 per cent methylene blue and two parts 
of 3 per cent hjdrogen peroxide is injected slowly through this 
needle Almost at once the viscera! pleura over the involved segment 
becomes blue or green, and the entire segment becomes swollen and 
tense (Fig 419, B ) ivhen the segment is distinctly outlmed, the 
needle is withdrawn and an extra clamp is placed across the punc- 
tured portion of the bronchus No pleural soihng with the dye should 
occur if the procedure is carefully done The bronchus is then cut 
proximal to the two clamps, the stump and residual tracheobronchial 
tree are carefully aspirated with a laryngeal suction tip inserted 
through the open end, and the stump is closed using interrupted fine 
cotton or steel xvire sutures m two roxvs, one row tied over the cut 
end, and one row of proximal mattress sutures The pulmonary arteries 
and vems supplying the segment are divided between ligatures of 
cotton, and gentle traction is made upon the distal end of the divided 
bronchus Tlie normal cleavage plane is sharply delineated by the con 
trast of the blue firm diseased segment with the pml; soft tissue of the 
normal segment By careful dissection, mainly blunt, the entire seg 
ment is accurately removed (Fig 419, C ) Very little bleeding occurs 
from the raw surface and that is controlled by pack pressure and few 
bgatures 

The bronchial stump is covered by one or preferably two layers of 
viable tissue which is sewn accurately to and around the bronchial 
cut end Usually there is enough available parietal pleura to make a 
pedicled flap for this purpose Free grafts of pleura or fascia are ac- 
ceptable but undoubtedly infenor to vascularized grafts Sometimes 
we cover the bronchial stump by sutunog the visceral pleura of the 
remamder of the lobe over it This is undesirable if it interferes with 
the vascularity or expansibihty of the remaining lung bssue The 
pleural space is dramed by a No 24 urethral catheter with extra 
w^^dows cut mto iL The tiny air leaks in the raw surface seal ov er spon 
taneously m a few hours or days The catheter can then be removed 
leaving Ae hemithorax completely filled with expanded lung tissue 

GENERAL MANACE^IENT OF BIAJOR CHEST OPERATIVE CASES 
Naturally, fn order to achieve roubnely satisfactory results, and to 


lailv) One hundred thousand units are also placed directly into the 
plciwa at the time of operahon, although the necessity for this latter 
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such as coma brain injury apopIexy» pneumonia and debibtahng 
diseases where tracheal secretions accumulate and tend to produce 
asplijiia atelectasis or terminal pneumonia Certainly mnumerable 
lives could be saved m this manner 

In those cases in which the tube cannot be easily and dependably 
passed into the trachea and in which the need for frequently repeated 
aspirations is evident bronchoscopy is obviously not the answer since 
it IS not feasible to repeat it oftener than twice a day Here is a definite 
mdicabon for iracheotomtj This may be performed in the formal man 
ner with division of the third or fourth tracheal ring or in an emer 
gency a laryngolomy may be promptly and simply performed through 
a midline button hole incision with division of the cricothyroid mem 
brane A large tracheotomy tube is used (No 5 or 6) and secretions 
can readily be aspurated with a large catheter as often as every fifteen 
nunutes night and day In a very sick patient oxygen can be admin 
istered by a cadieter passed throu^ the tracheotomy tube Since the 
eddies of the oxygen current mu with the alveolar air much of the 
need for voluntary respiratory efforts is removed Thus labored breath 
>5 relieved permitting the patient to rest and husband his strength 
(This treatment Is most effective in thoracoplasty patients with severe 
paradoxical lespiiation ) It is desirable that the oxygen be bubbled 
through Water to moisten it before msufflabon into the trachea 


ABSCESS OF THE EUNC 

A lung abscess may be defined as a nonspecific destruction of lung 
tissue with formation of a cavity It Is usually caused by bacterial in 
fection especially by the pyogenic and anaerobic organisms Sterile 
abscesses can occur usually due to vascular changes They may be 
come secondanly infected 

IVhile pulmonary abscess may be caused by a wide variety of 
ehologic meebamsms— foreign bodies tumor infection of a cyst 
laceration of the lung certain infective organisms such as the Fned 
lander bacillus or fungi embolism with sterile or infected clots 
bronchial aspiration of infected particulate matter— only the last two 
methods are of much clinical importance 
Pathology —The weight of present medical opinion favors bron. 
chial aspiration as the common causative process The patient is be 
lieved to aspirate a bit of particulate matter into the depths of the 
tracheobronchial tree This actual matter may be of many varieties 
for example food vomitus tartar from teeth blood clot bit of ton 
sillar Or dental substance a definite foreign body The particle 
descends until vt lodges m the smallest 'bronchus which can accom 
modate it Edema and infiammation of the bronchial mucosa soon 
des-clop nod complete the partinl or intermittent bronchial obstruc 
hon produced b> the particle The swelling of the mucosa grips this 
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are routinely gotten out of bed mthin twenty four hours of operabon 
often wthfn four hours They are encouraged to walk as soon as pos 
sible This raises their morale, improves their circulation makes them 
breathe more deeply They do not get secondanly weak from lack of 
use of their muscles 

The transnasal, irans^JotHc tracheal suciton recommended by Haight 
IS probably our most effective routine measure to encourage evacuation 
of the tracheobronchial tree It Is performed without special order by 
both student and staff nurses on our service on all patients after major 
chest surgery If the patient (and this includes most pahents) does 
not like the treatment (which temporarily chokes him and makes him 
cough violently in spite of pain or desire) he will prefer to cough vio- 
lently and effectively of his own volition At any suspicion of backslid 
ing in tbis respect, the procedure is threatened or repeated The great 
virtue of this method is that it may be repeated as often as desued 
night or day, without requiring the presence of a member of the house 
staff Unfortunately, in about 25 per cent of persons, a catheter cannot 
be easily passed blindly into the trachea by this means 
The technic of this procedure on our service is as follows With the 
pabent in a Fowler position, the nurse pulls on his tongue with a 
piece of gauze A new, large size (No 18) Levin tube, well lubncated, 
IS passed through the largest nostnl as far as the oropharynx The 
pabent is instructed to breathe in and out deeply and the tube is 
quickly inserted another 3 to 4 inches dunng inspiration In 50 per 
cent of cases the tip of the tube passes between the vocal cords with 
ease Strong sucbon is applied to the tube with a motor while it is 
moved back and forth in the trachea An attempt is made to pass it 
into each mam bronchus in turn by bending the neck extremely to the 
opposite side The sucbon is mtemipted after each 60 to 90 seconds 
of use in order that the pabent may breathe around the tube The 
suction may then be repeated again and again until all available se 
crebons are removed ^Vhile the accuracy of directed aspirahon such 
as obtained by bronchoscopy is not possible by this means, the imta 
bon of the tube produces vigorous coughing and violent bronchial 
peristalsis These effects help evacuate porbons of the bronchial tree 
which cannot be reached by the tube As soon as the secretions are 
thrown into the trachea they are removed by the sucbon In those cases 
where difficulty is experienced in passing the tube into the trachea 
mulbple repehbon of the attempt will often be effecbve Even if the 
tube curls up in the pharynx it will often induce effecbve coughing 
At any rate the method seems safe unless the suction is conhnued too 
long when the pabent may become cyanosed (smce air is removed 


does not have more popularity in the treatment of other condibons 
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such as coma, train Injurj Bpop1«), pneumonia and debllilating 
diseases where tracheal secretions accumuhle and tend to produce 
asph)-ait, atelectasis or terminal pneumonii Certainly Innumerable 
IwK cojjd be 5a\cd In this manner 
In those eases in '\hich the tube cannot be casil) and dependabl) 
passed into the tradiea. and in uhidi the need for frequenll> repeated 
aspirations is esidcnt broncboscop) Is olndouslj not Uie anssscr since 
It u not feasible to repeal it oflener than twice a da^ Here Is a definite 
Indication for tracheofomij This ma> be performed In the formal man 
uer With dmsion of the third or fourth tracheal nnp. or In an cmer 
genes a larjmgolomj maj l>c promptly and slmplj performed ihroupli 
amidhne buttonhole incision \nth disision of the cncolh>Toid mem 
hrane \ Uipc tiacheottvm) tube Is med {No S or C) and secretions 
can readil) be aspirated with ft larpc catheter ns often as csery fifteen 
nunules night and daj In a \ct> sick patient or>pen can be admin 
^cred by a catheter passed through the trachcotomj tube Since the 
eddies of the otygen current muc with the aUeolar air, much of the 
need for \olunlar> respiratory efforts is remos rd Thus labored breath 
permitting the patient to rest and husband bis strenplli 
(This treatment Is most cffcctHc m thoracoplasty patients with severe 
paradoxical respiration ) It is desinblc that the OTVRcn be bubbled 
through water to moisten U before insufflation into the trachea 

ABSCESS OF TIIF LUNO 

A lung abscess may be defined os a nonspecific destruction of lung 
tissue with formation of a cavity U is usually caused by bacterial in 
fectlon especially by the pyogenic and anaerobic organisms Sterile 
abscesses can occur usually due to vascular changes They may be- 
come secondanly Infected 

^Vhlle pulmonary abscess may be caused by a wide variety of 
' • of a cyst 

the Fried 
cted clots 

bronchial aspiration of infected particulate matter— only the last two 
methods are of much clinical importance 
Pathology —The weight of present medical opinion favors bron 
cbiai aspiration as the common causative process The patient is be 
heved to aspirate a bit of particulate matter into the depths of the 
tracheobronchial tree This actual matter may be of many Varieties 
for example food vomitus tartar from teeth blood clot bit of ton 
siltar or dental substance a definite foreign body The particle 
descends until it lodges in the smallest lironchus which can accom 
modate it Edema and inflammation of the bronchial mucosa soon 
develop and complete the partial or jntermiltcnt bronchial obsfruc 
tion produced by the particle The swelling of the mucosa grips this 
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night or dav wittin. » ** ** repeated as often as desired 

staff UnfortunafeJv ® 

be easily passed hUnrt^ iS per cent of persons, a catheter cannot 

patient m a Fowler ““ service js as follows With the 

Pteceof gauze AnJw^I, i‘°" polls on his tongue «ith a 
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quickly inserted another 3 ?o a and out deeply, and the tube It 
cent of cases the tin of the during inspirahon In 50 per 
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ulto each mam breSu. m “"n'"'’' “ '’“V 

Opposite side Th^ cn/nhc i i” l^cndiag the neck extremely to the 
of use m mder^LrA , '"""'‘P"-! ufler each 60 to 90 ieeonds 
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lion of the tube nrnrl„r>c possible by this means, the imta 

penstalsis These effects coughing and violent bronchial 
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thrown into the trachea they are c secrehons are 

where dilEcnIty is esp^n’^md in£^X'ml,""°”i '^1,"'°4' h“' 
mnibple repehtion of the attempt ^iSften be effect EveS“ the 
tube curls up in the pharynx jt sviU oft«. ^ ^ tr 

At any rale the method seems safe unless die surfm 
I .,, 1 ,^ *L„ „ . _ , unless tne suction is continued too 

fro^ Pachercc'nsL^ d'’u^'surnTl£;'unt™rrq^^ 

toms the tube is promptly removed and not reinsert^ ^ 

It IS difficult for the authors to imdemtand why this smiple method 
does not have more pnpulanly in the treatment of other condibons 
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Acute VncompUcated Abscess— TI k acute uncomplicated abscess 
IS one less llian t\\o mondis in duration and consisting of a single 
loculus or cavity It may respond to bronchoscopy, postural drain- 
age or antibiotic therapj, individually or in combination Probably 
these cases always warrant a short trial with such conservative therapy 
Those patients which will recover spontaneously or following con 
servative treatment show first a reduction in the foulness of the 
sputum then in the amount of the sputum, then i progressive change 
of the sputum from purulent to mucopurulent to mucoid, with simul 
taneous subsidence of the pneumonitis by x ray, lowering and perhaps 
disappearance of the fluid level, and progressive shrinlcage of the 
cavity Those which do not show steady changes of the above type 
or show them intermittently arc not getting well Their disease is 
becoming chronic or complicated They should be treated by prompt 
rib resection and caveraostomy 

It IS of the utmost importance in establishing surgical drainage that 
the surgeon should exactly localize the abscess and should enter it 
without traversing the free pleural space In other words, the dram 
age should be estabbshed tl^ugh the area of adherence of lung and 
chest wall which is produced by the severe pulmonary infection In 
our practice localization is accomphshed In the following mannef A 
posterior anterior and a lateral x ray of the chest is taken and rough 
localization u accompluhedL The patient is then fluorescoped and 
rotated vath the operator s hand applied over the abscess If the hand 
remains fluoroscopically adjacent to the abscess it must be really 
properly placed If the hand and abscess become fluoroscopically dis 
placed on rotation of the patient, they are not approximated and re 
adjustment is necessary 

After the abscess is localized this way o needle is inserted through 
(he chest wall at this point still under fluoroscopic guidance About 
5 drops of methylene blue are injected Into the intercostal muscles 
just below the rib to be resected or between the two to be resected 
in larger abscesses The patient is then immediately taken to the 

y ^ ^ ^,1 ^ j j Ti.. , ^ ’ 

• . ' ' 'I” > I ’ I ' J I » 
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abscess cavity The recovery of pus or free air of a foul character is 
adequate to assure the accuracy of localization The cavity is then 
unroofed moderately and padeed widi gauze impregnated with a 
creamy suspension of activated zme peroxide (2PO> m wafer 
Tills pacVmg is chansed daily nsiiiE hash Z P O each lime The odor 
of the drainage at Erst eattcmely foul is due to the anaerobic or 
micro aerophihc bacteria present The nascent oxygen given off bv the 
peroxide inhibits tlieir groMh producing a prompt loss of fonhess 
and a mathed reduction of the xnrafeace of the bactenal mixture 
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particle so that there is no longer the possibility that it can be 
coughed up 

Atelectasis of the pulmonary segment supplied by this bronchus 
supervenes as soon as the contained air is absorbed by the intact 
blood supply Should the obstructing particle be relatively dean and 
the bronchial tree distal to it free of organisms, no infection may de 
lelop at least for a considerable period of time If infective organisms 
are present on the particle or in the distal bronchus a pneumonitis of 
variable severity is set up ^Vben the anaerobic or necrotizing baefena 
frequently found about the teeth and gums are primarily concerned a 
very severe pneumonitis is set up with later central pecrosu of the 
segment This necrotic portion berames liquefied. The process spreads 
m the segment until it involves the segmental bronchus beyond the 
point of the obstruction The obstructing particle, if soil and organic, 
may also be liquefied If it is hard it will be released by solution of 
the contained bronchus to fall into the enlarging cavity or evpelled info 
the bronchial tree In either instance the bronchus becomes patent info 
the cavity so that air can enter it and the bquefiecl contents can es 
cape jnto the bronchial tree This may occur quite suddenly the pa 
tient having a coughing spasm and especloraiing a large amount of 
purulent, perhaps bloody sputum When anaerobic organisms are 
present in the cavity (as is usuaUy the case) the sputum is very foul 

Subsequent to the establishment of bronchocavifaiy communication 
the X ray which has previously shown only the shadow of pneumonitis 
and pleural reaction now reveals a cavity with a fluid level surrounded 
by pneumonitis Depending upon the adequacy of bronchial drain 
age the fluid level remains high in the cavity or becomes lower and 
perhaps disappears There are some cases in which clinical broncho- 
cavitary corrununication never develops and no air ever enters the 
cavity which appears on x ray is a rounded shadow resembling a 
peripheral lung tumor if the pneumoni is subsides 

Treatment —The treatment of lung abscess may be divided info 
three phases (1) prevention (2) treatment of the acute uncom 
plicated abscess, (3) treatment of complicated and chronic lung ab- 


Preventive Measures —Prevention includes all measures which fore 
stall bronchial aspiration such as special care by dentist and phar 
yneeal surgeon care m eating care of the unconscious patient 
refraining from placing foreign bodies m the mouth (children) It 
also comprises treatment dunng the stage of atelectasis and pneumo 
lutis iti an attempt to avoid tissue breaWown and cavity formation 
Bronchoscopy postural drainage and the systemic exhibition ol the 
antibiotics, and perhaps the sulfonaoudes have their greatest value 
this stage Uter on they are more bkely to be rnerely adjuvant to 


surgery 
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by opening the abscess dunng forcible intrapleural dissection While 
the hilai dissection may be most difficult and the patient s condition 
precarious, mass ligature of these structures is most undesirable Since 
It leads to secondary bronchial stump opening and nearly ine\ itably 
to sev ere anaerobic empy ema Usually persistent dissection will permit 
an anatomical ligation and division of each structure Secondary 
empyemas after removal of these anaerobically infected lungs are 
usually foul and \milent Sloughing of the bronchial slump with de 
\elopmenl of bronchopleural fistula, or late hemorrhage from slough 
ing of the hilar vessels is not uncommon with these necrotizing 
empyemas It seems to us dial meticulous surgery, generous use of 
antibiotics locally and generally, and secure closure of the bronchial 
stump are especially important in these cases 

In spite of the added risks of pulmonary excisional surgery m this 
type of case, the results ivith other surgical measures are so poor that 
they should be reserved for those patients who cannot possibly be 
prepared or considered for the more major undertakings These 
measures include cavcmostc~ — 
mies thoracoplasty Schede 
pneumonectomy and the Id 

forms of surgery are nearly always left with permanent residual dram 
mg sinuses, or residual pulmonary infection, or both We do perform 
open drainage on a few debilitated individuals with single large 
chronic cavibes After healing has become well established and the 
pulmonary suppuration has practically disappeared, we attempt to 
obliterate the bronchocavitary cutaneous sinus by suturing a pedicled 
flap of muscle from the chest wall to the bottom of the now clean 
cysthke cavity This staged operation has been verv effective in out 
hands m treating a limited number of chronic cavities in aged and 
infirm patients 

rULMONARY TUDERCULOSIS 

It IS with some diffidence that the authors express their present 
feelmgs as to the surgical treatment of pulmonary tuberculosis It 
seems that most of the time honored and presumably sound principles 
upon which the surgical treatment of tuberculosis has been previously 
based are now under severe scrutiny and some of them have been 
completely revised or even discarded One of us (FT ) has said “I 
don t know how to treat tuberculosis anymore ” Another (C P B ) has 
said “I don t blame people for not believing us when we report what 
we are doing today I hardly behevo it myself ” 

Rest general and local is still recognized as valuable However 
there is httle tendency today to depend bhndly upon test treatment 
unless progressive improvement is objectively evident under this 
regimen Gam m weight and strength mean httle unless there is 
simultaneous absorphon of lesions, closure of cavities, and conversion 
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Sptemic antibiotics should be continued for a week after drainage 
Handled this way, vigorous healing processes are prompt in appear 
ance 

If palpation of the pleura after resection of the ribs reveals no in 
duration, and if the lung can be seen to move below the transparent 
parietal pleura, either there are no visceropanetal adhesions over the 
abscess, or else localization is inadequate, usually the latter If it is 
believed that localizabon has been inaccurate, a localized extrapleural 
strippage is undertaken first in the suspected direction of the abscess, 
then in other directions if it is not readily found Unless the locahza 
tion has been so inaccurate as to be of negligible value, an area of 
ind • ’ • , ' ^ ^ 

nee 
thre 

manner, perhaps with reseeboo of an additional nb 

In cases m which no pleural adherence has developed over the 
abscess (rare, but they are seen), it is our practice to place the pa 
Uent under general endotracheal anaesthesia and to open the pleura 
widely The lung is palpated and the abscess a easily located. The 
lung u theo re expanded by positive pressure on the anesthesia bag, 
and then is sutured to the pleural opening in such a way as to exterior 
ize the abscessed portion If there seems to be no great need for im 
mediate drainage, the chest wall wound is packed for seven to ten 
days to faciLtate pleural sealing before opening the abscess at a 
second stage If the need for uninediaie cbaiuage seems great, the 
abscess is opened at once after reassunog ourselves that the pleural 
suture line is air tight 

Compheated and Chrome /thscesjcs— iTiese are cases with mul 
bpie cavibcs in a single lobe or lung cases with giant cavities, cases 
over two months m duration, those with atelectasis of the involved 
region, those with excessive residual and active pneumonitis It is our 
belief that the vast majority of these cases are better off with pulmo- 
nary reseebon than with any other surgical measure Needless to say 
transfusions, anUbiotic therapy and conservabve drainage measures 
are of the greatest value in preparing these often extremely debilitated 
patients for surgery It is usually possible to prepare them well enough 
so that they do go successfully through even the most radical resec- 
faoos The postoperative care is equally unportant especially with re 
' ’ ’ '"1 secrebons 

ese cases by dense pleural 
of the hflar structures ad 
empyema with or without 
bronchial fistula ‘ ' - - iJ 

drainage to con' ^ 

advisable to str ' . ^ 
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mg to >anous degrees of stenosis While usuall) secondary to acti-ve 
pulmonoxy lesions and presumably due to direct implantation of the 
Dactena upon the brondiial mucous membrane, the process ma) pur 
sue an independent course once well established The treatment of 
these cases then becomes complicated, requiring attention both to the 
parench)Tnal and the bronchial disease 
Endobronchial disease in\ol\uig smaller bronchi and bronchioles 
IS much less senous tlian the same process in the larger bronchi In 
deed it seems hkely that there is nearly alwajs some depee of 
tuberculosis of tlie smaller hrouchi in actise pulmonary tuberculosis 


brondual lesions 

Adianccd endobronchial tuberculosis of the major bronchi or tlieir 
first dmsions is a \ery serious comphcation of pulmonary tuberculosis 
and IS a general contrauidication lo collapse therapy especially arti 
ficiol paeumotlioraa The reasons are related to the obstruction of 
bronchial drainage b> the process (especially in the granulomatous 
and stenotic phases) Artificial pneumotborax produces a much better 
concentric collapse of the lung Uian any other measure and along 
With this there is s>'nunetrical diminution in the caliber of the 
bronchial tree Thus the bronchus which is prrtially obstructed may 
become nearlj or completely obstructed following the institution of 
pneumothorxx cclhpsc The retamed secretions soon flood the 
bronchial tree in the obstructed lobe or lung producing tlie phenome 
non of “drowned lung " Tliere may or may not be particular shnnVnge 
of this lung tissue since its air content is partially or completely re 
placed by the bronchnl exudate Interestingly either of hvo phe- 
nomena now takes place but rarely both together The pyogenic 
organisms trapped in the obstructed Jobe may set up a pyogenic 
pneumonitis with suppuratwe bronchiectasis or e\en abscess Tlie 
patient then shows ill the usual exidences of sepsis— chills irregular 
lexer sweats rapid loss of weight and strength progressixe anemia 
Or else the tubercle bicilh overgrow all other Inctena trapped in 
the obstructed lung ind set up an extensive tuberculous pneumonia 
of the entire obstructed portion Some of these cases show severe 
toxemia with high fever but many are subacute with low grade 
symptoms Caseation takes plice frequently leading to bronchopleural 
fistula 


“Tension” or checks ah e cavities are no* infrequently seen in 
pulmonary tuberculosis T)pically these caxilies are perfectly round 
often very large wth relatively thin xvalls and usually contain a 
fluid level They often change size appreciably for no apparent reason 
If an aspirating needle is inserted tlirough the chest wall and fZ 
caxitarj pressure is taken it is found to be well over one atmosphere 
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of sputum The advent of an at least temporarily effective antibiotic 
(streptomycin) and recent refinements of surgical technic have made 
it possible to attack successfully some problems previously almost be 
yond control 

The surgical methods presently emplojcd may be described as of 
three general types (1) collapse, (2) drainage and (3) etcisional 

Collapse Trealnicnt: Artificial Pneumothorax.— Tlie collapse 
measures are still the most wdely emplojed, and of them artificial 
pneumothorax js still the most popular However, we are becoming 
very critical of the way it is employed Maintenance of an ineffectue 
pneumothorax (one which docs not close cavities) bejond a short 
trial period (perhaps up to six to eight weeks) is definitely question 
able practice unless there is some hope of improving its effect by some 
adjuvant measure Such measures are closed or open pneumonolysis 
phrenic paralysis, pneumopentoneum, or any combination of them It 
IS clearly recognized that Ae prolonged maintenance of an ineffective 
pneumothorax in a tuberculous patient carries a much greater hazard 
than that of an effective pneumothorax— perhaps up to a 15 to 20 per 
cent eventual mortality Pneumolhoraccs which produce a poor ana 
tomical collapse are seldom effective by themselves again adjuvant 
therapy should be considered 

It IS no longer considered proper to maintain a great pneumothorax 
collapse the disease can be controlled by partial collapse or pref 
erably by selective collapse of the diseased portion of the lung Pro 
longed extensive collapse of a lung leads to fluid formation, to dia 
phragmatic adherence of the pulmonaiy base close to the mediastinum 
and to extreme difficulty in re*expansion after the pulmonary disease 
15 considered healed This difficulty m reexpansion is usually related to 
the binding down of the lung by a partially organized fibnnous 
exudate, loosely and maccurately called 'thickened pleura " This 
exudate, as MulvihilP has shown, can practically always be removed 
by the procedure of decortication as described m the treatment of 


cases cavities may sometimes reappear if the cavity bearing segmeiu 
IS fully reexpanded 

Gradually it is becoming accepted at the vanous clinics that diag 
nostic bronchoscopic examination should be part of the routine study 
of every tuberculous case before any definitive therapy u undertaken 
includmff pneumothorax Tracheobronchial tuberculosis is now be 
. - » » itr __ « — » .11 -^a 5 g 5 pf pulmonarv 

of pulmonary dis 
the mucosa sub- 

^cosalVveUing. ulceration. granuLiiiou, ueaiing wuh fibrosis lead 
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plasty will probably be chosen more and more for the relatively early 
thin walled cavities limited to tlie upper lobe The con\ ersion rate in 
such cases should be ueJl mer 90 per cent 
At the present time there are two general types of thoracoplasty 
performed for tuberculosis The classical ihoracoplasli/ is performed 
in stages through the same curved parascapular incision (Fig 420) 
The large back muscles are cut in the line of skin incision and the 
scapula IS retracted away from the thorax, permitting excellent ex 
posure of the costal grille Recently Brock* has advised that the in 
cision be carried close to the spinous line permitting secbon of the 
trapezius and rhomhoideus tendons along the spinous ligament The 
muscles are thus protected against permanent denervation and fibrosis 



Iraperms muse e fibers 
Spinous I ns 


• Brock me sion 
^Triangle of auscuhebon 


•laljssimus dOTsl muscle 


Fig 420 —Diagrammatic lepresentauon of the anatomy concemed la postero- 
lateral thoracoplasty Note how the Brock locision by cutting the muscles away 
from the spinous ligament preserves the nerve supply of a considerable amount of 
muscle tissue 


Also closure can be securely accomphshed widi a single layer of 
sutures through the muscle tendons rather than by mulbple layers 
of suture through muscle and tbm fascia (Fig 420) 

The classical thoracoplasti ' ' 

and some shock Thus persor 
refused the benefits of this i 

as paradoncal breathing and tuberculous spread are not uncommon 
after a stage in which long lengths of as few as three ribs are re 
moved Some operators avoid these eompheahons by only removmi! 
Is™ or even one nb at a stage Others do not take great lengths of 
ribs especially antenorly thus redumg the mobjization of the lung 
m the region of the poorly supported autenur chest wall FrequeSy 
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perhaps to as high as 40 mm mercury pressure This phenomenon is 
due to a valve mechanism produced usually by endobronchial tuber 
culosis of the bronchus which drains the cavity, with resultant partial 
bronchial obstrucbon Such cavities do not respond well to collapse 
measures unless the rcsulbng general reduction in the bronchial 
caliber produces a complete obstrucbon of this parbally occluded 
draining bronchus hlore often the valve mechanism is made more 
efficient by dimlnishmg the bronchia! lumen causing the cavity to 
increase in size The erplanation of the valve effect is related to the 
"diastole” or expansion of the bronchial lumen during inspiration per 
mitting air to pass into the cavity, and the “systole" or contraction 
of the bronchi completing a pjrbal obsbucbon of the draining 
bronchus On expirabon and preventing llie air from escaping from 
the cavity 

\Vhen a pneumothorax is given in a case of “tension" cavity increase 
in pulmonary collapse results usually m enlargement of the cavity 
The increased intracavitary pressure not infrequently leads to spon 
taoeous rupture of the cavity wall with formabon of a bronchopleural 
fistula (and often of tension pneumothorax) followed by simple or 
mixed tuberculous empyema Therefore it is usually wise to abandon 
the pneumothorax prompt!) in any case in which evidence of the 
existence of a tension cavity in that lung becomes apparent Some 
bmes adjuvant measures (pneumonoiysis phrenic paralysis pncu 
mopentoneum ) in such a case lead to "l;inking” of the parbally 
obstructed bronchus with formabon of a complete obstruction and 
subsequent cavitary closure The infrequency of such an occurrence 
and the danger of complicabons mihtates against too persistent at 
tempts to bring it about Packard’ has successfully used streptomycin 
therapy dunng pneumothorax in a few such cases to heal the endo- 
bronchial disease and thus destroy the valve mechanism 
The development of pleura) efiusion or empjeaia dunng the course 
of pneumothorax therapy should lead to careful reeonsiderabon of 
the whole case hiost of the bme reexpansion of the lung to obliterate 
the empyema is m order If further collapse is then required 
thoracoplasty is usually the best method of handling the situation 
Frequently aspirabons of the fluid and irrigabons with antiseptic 
solubons (such as azochloramide and a wetting agent) are followed 
by teabsorpbon of the exudate and it is the authors practice to do 
this whenever mantenance of the pneumothorax seems absolutely 
essenbal m a given case 

Tlioracoplasly —This operation is sbH la extensive use especially 
in chrome cases of pulmonary tuberculosis ^VhlIe it appears to give 
sputum conversion m about 70 per cent of cases so treated in the large 
chmes it seems probable that it is used in many cases in which the 
disease is so extensive that only a pulmonary reseebon could offer a 
cure With the increasing safety and applicabon of reseebon thoraco 
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trie) and that therefore there is less effect upon the caliber of the 
larger bronchi tlian wth pneumothorax They hope to be able to 
collapse the penpheral cavities thus lessening Uie amount of infective 
secretions to pass over the ulcerated surface of tlie narrowed bronchus 
This reasoning has sound basis hut is subject to two considerations 
first the bronchial ulcerahon may be seff perpetuating even if all 
paiench)Tnal disease is controlled and second if a high degree of 
bronchial obstruction already exists tlie secretions behind that ob 
struction will never be able to escape and may produce severe sepsis 

At our clinic wc prefer pulmonary reseebon to collapse for all 
cases of bronchial tuberculosis Clinical bronchial healing does not 
seem unpaired when division is made through an ulcerated area 

In certain cases of giant cavity and cases of tension cavity we may 
employ a combination of drainage and thoracoplasty After a period 
of closed cavitary (suction) drainage the secrebons become thm and 
bacillus free The cavity shrinks to a small sinus A thoracoplasty may 
then be performed avoiding wound contamination from the dram 
age site In our hands this has best been accomplished by first per 
forming the anterior stage of the muscle sphtbng thoracoplasty and 
draining that wound After healing is complete and the serohemor 
rhagic fiuid is all absorbed a closed drainage is established anteriorly 
by passing a trocar and cannula through this incision and into the 
cavity After dramage has diminished the size of the cavity and the 
amount of cavitary secrebons produced the posterior thoracoplasty 
stages are performed without risk of wound contamination The dram 
age is maintained until all surgery has been completed Welles and 
Gordon” have recently reported favorable results with a somewhat 
similar program of surgery 

For a long bme the combinabon of closed drainage thoracoplasty 
in stages and finally Schede thoracoplasty has been the only program 
which has offered any hope of survival in cases of mixed infecbon 
tuberculous empyema and cases of bronchopleural fistula with or 
without mixed tuberculous empyema However those cases in which 
there is a complete pulmonary collapse fend to mauitam an apical 
infected space which will not heal Deforming procedures such as 
scapulectomy and various fonns of muscle plastic have been used 
indifferently Recently a revival of the discarded operabon of parbal 
or subtotal clavicukctomy by several persons especially Lambert ^ has 
offered us an effective method of dealing with this persistent apical 
space 

HoM-eier the sbei e program ts nwsf ortphysiotogic and unanatomic 
The patient even if Ins lesions are healed is seldom able to work 
agam In discuss ng pulmonary rese<*on we will suggest a more 
desirable and promis ng method of treatment 


Phrenic Nerve Operations —These 
manently paralyze the hemidiaphragm 


procedures temporarily or per 
on the affected side causing it 
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such pabents require a laler anterior thoracoplasty stage to complete 
the cavitary closure 

Such considerabons have led various thoraac surgeons notably 
Finochielto/ Head,® Wangensteen,* Bafley'® and Maurer” to devise 
different approaches to a permanent thoracoplasbc collapse At our 
clinic we ha\e finally settled upon a modificabon of Jerome Hcaii 
muscle splitting thoracoplasty While it requires somewhat more 


It as Olds the paradoxical breathing tuberculous spread, shock, er 
cessive hemorrhage, and most of the deformity and the arm and 
shoulder hrnitabon so common in classical thoracoplasty One stage 
more than would he used in the classical operabon is usually needed 
Technic The first posterfor stage is performed in the lateral posi 
bon, operative side up A inch incision is made ^ inch to fiie 
upper side of the spmous Jme, and parallel to it, from the first dorsal 
spinous process down The tendinous portion of the rhomboideus 
and trapezius is cut close to the spmous ligament The scapula )S 
elevated and the supenor serratus postener is divided The postenor 
halves (approximately) of (he upper three, four or five nbs are re- 
moved subpenosteally The heads of the nbs are disarticoilated and the 
transverse vertebral processes are removed, except the first An 
apicolysis may be done if a marked apicobasa) collapse is desired The 
first antenor stage is done about seven days later throu^ a 4 inch 
diagonal incision roughly over the second nb TTie pectoralis major 
is split and the antenor remaining portions of the previously re 
Sected nbs are now removed subpenosteally along with the costal 
cartilages Free communication is established with the postenor 
operative dead space 

The second postenor operabon is done one week later or at a httle 
longer interval if the patients condition indicates delay The incision 
IS a bansv erse one over the triangle of auscultation The tnangle is 
enlarged by separating the muscles making up its walls (lower border 
of trapezius and rhomboideus and upper border of the latissmius 
dorsi) The next two, three or four nbs are now resected m dimmish 
ing lengths from above downward Most of the uppermost one is 
resected The heads of the nbs are disarticulated and the correspond 
ing transverse processes are removed Free communicabon is esfab 
lisbed with the previous operative dead space producing a smooth 
anatomical collapse In cases requiring a complete thoracoplasty an 
' med, usually poslenorly 

F some thoraac surgeons to treat cases of tubercu 
especially cases with actual stenosis, by thoraco 
mg IS tboracxmlasty is more productive of a 
than pneumothorax (which is essenhally concen 


other stage is pertor 
If is the custom ol 

lous endobronchibs, 

plasty Their reason 
peripheral collapse i 
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siderably distressed by tins persistent bronchocutaneous fistuH and 
request that it be closed A plastic operation involving the suturing 
of a pedicled muscle flap into the bottom of the cavity similar to that 
used in drained lung abscesses with epithelialized cavity is usually 
chosen However, in a sizable percentage of cases even after pro 
longed drainage (six to twelve months) such closure of the sinus is 
attended b> reformation of tlie canty and recurrence of the positive 
sputum Eloesser^* feels that all cavemostonvy cases should have col 
lapse of the thoracic walls as well as drainage in an attempt to 
obliterate the cavitary bearing region He advises thoracoplasty for 
upper lobe cavities and phrenic paralysis in lower lobe cavities Most 
operators reserve cavemostomy for those cases in which thoi'vco* 
plasty has already been performed without accomplishing cavity 
closure 

Cavemostomy is sometimes done as a preliminary operation before 
thoracoplasty when the patient has a “tension" cavity or a very large 
cavity which may resist simple thoracoplastic collapse 

The favorite site for establishing cavemostomy drainage is an 
axillary one This permits the patient to perform his own redressings 

"Monoldi or Closed Ccoitory Dtaxnage mih Suction -This type of 
drainage Is used m some cbntcs in the treatment of very large and 
tension cavities In our own clinic it is used mainly as an adjuvant 
to thoracoplasty in this type of case smee we feel that thoracoplasty 
alone will fail to close most of them 

Our technic is very simple Under local anesthesia a trocar and 
cannula are passed through a stab wound m the chest wall (usually 
anterior) directly into the cavity The trocar is then removed and a 
No 18 F urethral catheter is passed through the cannula into the 
cavity The cannula is then removed and the catheter is sutured to 
the skin A vvaterseal draimge bottle is attached and a suction pres 
sure of minus 15 cm of water is applied by a mechanical pump For 
one to three weeks the drainage is purulent or caseous in type It then 
becomes mucoid and eventually bacillus free The cavity if "tension" 
in type shrinks rapidly finally becoming a small sinus about the 
catheter Again if there is no other cavity the sputum becomes 
bacillus free and scanty These patients often gam remarkably after 
this simple therapy However the problem again becomes one of 
maintaining drainage indefinitely If the catheter is removed and the 
sinus IS permitted to become dosed the majority of cavities reopen 
with return of positive sputum If other cavities or areas of active 
disease are present no conversion of routum , 


,, &‘^<iuyio aid a thora 

Lupiasiic collapse ot large cavibes and of tension cavities where for 
some reason pulmonary excision is considered undesirable Thus a 
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to become paradoxical aod to use in the thorax, markedly reducmg the 
volume of that lung After an mitul period of overenthusiasm. these 
operations have come someivhat into discard as being relatively in 
effective The permanent paralyses are today rarely performed for 
tuberculosis because of the desirability of regainmg lung function 
after healing of the lesions Temporary parlysis by crush can be re 
peated several times if a prolonged parlysis is desired. 

The effectiveness of phrenic nerve operabons is difficult to evaluate 
since the results depend so much upon the type of disease beated. In 
a senes of fifty cases in which phrenic crush was performed by one 
of us (CPB ) at Devitt's Camp during the past four years for un 
conbolled umlateral cavitary disease with positive sputum, 60 per 
cent became sputum negabve and the cavibes closed In this senM 
pneumothorax was either present and ineffecbve or was previously 
abandoned in most cases before ibe phrenic operabon was performed- 
Ilowcver, the pneumothorax was maintained in some of these cases, 
and pneumoperitoneum was established in some others, thus makmg it 
difficult to estimate the entire effect of the phremc intemipbon I 
was the impression of the sanatorium staff that without phiemc 
paralysis pracbcally none of these cases would have been converted 
Drainage Operations -These are essenbally (1) open cayereostomy 
and (2) closed catheter drainage with constant sucbon (Monaioi) 
Open Cacemastomy — Cavemostomy is the oldest surgical approaM 
to tuberculous cavibes It has been repeatedly bied and discarded 
It has often been performed by mistake under the impression 
the cavity was a lung abscess It violates the old principle that 
tuberculous tissue should not be mcised However, we do not respect 
that pnnciple so much today, especully smce we have sbeptomycm 
The modem cavemostomy is frequently performed in two stages In 
the first stage the incision is made over the cavity, and the nb or 
nbs overlying it are removed The skin edges are then sutured to 
the pleura which is not opened Packing is employed for a week or 
two 'ihe wound granulates and the tissue spaces seal After this 
of time the cavity is opened and unroof^ as widely as considered 


4 V^atient*ni^ up a nonspecific respiratory infection The bronchial 
!!immiinicabon produces various sound effects whenever the pabenl 
vrnmits cnes, laughs, strains in hfbng or at stool Somebmes 
effects are very embarrassing Most pabents are con 
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rather advanced We feel reasonably confident that tune will not 
pro\ e them to be extreme 

The idea of completely extirpating a disease process is attractive 
and logical It has been brilliantly successful m certam diseases such 
as appendiabs, and moderately ' ' ’ 

disease Usually tuberculosis ha 
process and thus not amenable t 

IS probably correct but clmically it is not entirely apphcable Cer 
tainl) tuberculous disease can heal both generally and locally For 
many }ears urologists have performed resecbon for tuberculosis 
of the kidney or epidid)™^ Gynecologists have done the same for 
tubal tuberculosis \Miile some of these pabents have died later from 
tuberculosis the majority of tliose who have been reasonably well 
except for this particular lesion have improved and remained well 
In the vast majority of instances there has not been ev en a temporary 
post operative flare up of some other area of talent or inactive tuber 
culosis 


Likewise drainage procedures have been employed for the treat 
ment of “cold" abscesses, and fusions for bone lesions Jlaxely has 
sudden lighting up cf additional lesions (perhaps by an allergic 
mechanism) been a prominent feature of these cases And indeed in 
thoracic tuberculosis we Ime not hesitated to treat a lesion locall) 
by pneumothorax phiciuc or thoracoplasty or even by one of the 
drainage operations (hfonaldi cavemostomy) While there have been 
occasional fiareups of disease m the same or contralateral lung these 
have not deterred thoracic surgeons from continuing to perform these 
operations In many cases they Ime been earned out even in the 
face of contralateral disease Somebmes bilateral procedures are car 
Tied out simultaneously 

Thus it would seem unreasonable to refrain from pulmonary resec- 


tion in tuberculosis either on the basis that it is a generalized disease 
unsuitable for local treatment or that resection of a tuberculous organ 
IS especially likely to upset the existing organohumoral balance and 
cause widespread flare up of the disease Why then are physicians 

0 reluctant to perform resections of tuberculous lungs? Actually 
it was unsucces fully attempted in 18S1 by Bloch** and in 1883 by 
Ruggi *» In 1891 Tuffier*’ succes^ully removed the apex of a lung for 

1 tuberculoma Since then hlerally hundreds of such operations have 
been performed The over all icsults have not been especially im 
pressne and indeed some physiciaiis consider tliem so poor as to 
permanently interdict the procedure However a careful scrutiny of 
Iho t>Ties ot rases subjecteil to this surgery the poor anesthesia in 
certain cases the technic of the surgery emplojed which was ofteo 
fault) b) p esent standards certim failures m prcoperatac aod post 
opetam e loanagcment and the hie lead one to think that such simple 
statistical eraluation of results is aalueless Furthenoore the advent 
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belter collapse of these cavities is assured, and at the same time any 
active disease in the region of the cavity is also collapsed IVe have 
found this combination treatment extremely satisfactory 
Our routine is as follows An antenor muscle splitting thoracoplasty 
IS performed under local anesthesia and the wound is drained with 
rubber dam We are especially careful not to remove long segments 
nor too many nbs Removal of the costal cartilages and 2 inch seg 
ments of three ribs is adequate Extensive decostalization at this lime 
leads to paradoxical breathing difficulty in expectoration, and some 
times to spread in these cas**" "•** ' n 

fective secretion After the 
the operative dead space, a ' 
caliber (15 to 16 gauge) i ^ ■ 

into the cavity The pleural space has been obliterated in this area 
by the reaction from the thoracoplasty and drainage, even if no 
previous pleural adhesions had existed The cavity location may be 
determined by fluoroscopy, or usually by merely aspirating air and 
purulent fluid from the cavity With a scalpel a small inasion is made 
alongside the needle which is then removed The trocar and cannula 
are now inserted through this stab wound in exactly the same direc- 
tion as the aspirating needle When the cavity is entered the trocar 
1 $ removed and the catheter is inserted Suction is immediately ap 
phed and maintained until the secreboas become thin and scanty 
(usually two to three weeks) The posterior stages of thoracoplasty 
are then performed in the usual manner being very careful not to 
enter the region of the drainage sinus A roubnely excellent collapse 
IS obtained in this manner, with permanent cavitary closure m almost 
all cases The catheter is removed about two weeks after the last 
thoracoplasty stage 

Resection for Pulmonary Tuberculosis —There is at present no 
more hotly disputed subject m thoraac surgery than the proper status 
of lung reseebon for tuberculosis Some eminent thoracic surgeons feel 
that it IS nearly malpracbce to perform such operabons except for 
very special indications The most classical of these indications is 
severe bronchial stenosis with retenbon of tuberculous or suppurative 
secrebons distal to it Even here, some of them feel that a thoraco- 
plasty should be performed first in the hope that with collapse of 
’ ’ •’ r X , _ 1 , , • -r(j\ved 

us at 

■ ■ ' ' " ime to 

1 “de 

nuate antibiotic therapy, we feci that the Lmits to which resection 
therapy may be pushed in tuberculosis have not yet been determined 
but that they are far beyond what was even dreamed possible a few 
years ago It wdl soon be evident to the reader that our views are 
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it has been used up to three months preoperatively and six weel« 
postoperatively We believe tvvo weeks preoperative and three weeks 
postoperative to be adequate In no case, however, where streptomycin 
was en)pl 0 )ed (along wth the best surgical technic and management 
of which We are capable) has there been any tuberculous spread in 
the same or opposite lung, regardless of the period of antibiotic 
therapy Perhaps this is pure coincidence 

The mortality in the ninety-three cases operated without strepto 
mycin svas twenty five or 26 8 per ’ " ' * ^ ~ J j 

since (95 per cent) The mortalil 
streptomycin was five or 13 8 per 

cannot be entirely attributed to the streptomycin since the first is an 
older senes (dating back to 1941), in which time has taken its toll 
Also, there had been a very appreciable change m operalwe techntc 



Fig 422— The Ovetholt position {OveiboU Cooiper Table) pauent being 
face dcwn and with operative side Iov\er to facibtate the aspiration of infected 
secreticDS This position Is of immeasurable value 


long before the advent of streptomycin, from a rather crude one with 
out drainage to a very meticulous one with dramage Likewise anes 
thesn methods have improved so that today we use either endo- 
bronchial anesthesia svilh the Ruth Bailey tube (Fig 421) or the 
Overbolt face-down position, (Fig 423) or both These methods had 
marked]) lessened the incid""~* '•* • — • ’ ’ 

streptomycin was available 
has progressed steadily m t 
and hopefvil ca%es for s 

35 cases under streptomjcin therapy the breakdown is as follows 
(1) One pabent with severe bronchial stenosis of seventeen years’ 
dorabon died on the operating tible from hemonhige because the 
inferior vena cava was inadvertently tom during a very difficult 
extrapleural pneumonectomy m which the pleura was up to inches 
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jnd the availability of a really effective anfabiotlc, streptomycin, has 
changed the whole problem and rendered the results of all previous 
surgical attempts invalid 

Our own expenence, whidi includes 129 cases of pulmonary re 
section for tuberculosis, has been attended by a mortahty of tbrty or 
23 2 per cent In addition there have been nonfatal complications such 






as spreads and draining sinuses m sixteen or 124 per cent Of this 
entire senes ninety three were operated without the advantage of 
streptomycin therapy, and thirty six with it The amount of strep 
lomvcin has varied bodi in dosage and penod of treatment Thus m 
few cases it has been emplc^cd for only three days preoperatively 
and two days postoperabvel) in doses of 2 gm daJy In other cases 
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of pneumonectomy and this was actually done in our first case and 
by Dr Sarot in his The last two sve have done wthout removing the 
parietal pleura apparently wthout untoward effects The magnitude 
of the operation js much reduced d the pleura is not removed Amaz 
ingly the thoracic wounds have healed per primum 
/ndicflfjoos for Pulmonary Resection —Our indications included all 
the usual ones and a few extra (1) tuberculoma (2) severe tuber 
culous bronchial stenosis with eiAer distal sepsis or distal extensive 
caseation (3) check valve or “tension cavities (4) very large cavi 
bes (5) “hilar" cavities (6) lower lobe cavities where pneumothorax 
was ineffective (7) bronchiectasis residual to tuberculous infection 
with persistent positive sputum (8) cavities which had resisted 
anatomically adequate collapse therapy (usually thoracoplasty) (9) 
destroyed lungs including cases of acute tuberculous pneumonia ( 10 ) 
bronchopleural fistula with mixed tuberculous empyema and a de 
strayed lung (11) a few elective cases which could probably have 
been treated successfully by other means 
The alternative to resection m at least half of our tbuty six strep 
tomycin treated cases was unquestionably death from progressive 
tuberculosis or continued sepsis Of the other half we might perhaps 
have expected a 50 per cent conversion by collapse or drainage pro 
cedures with failure m the remainder In other words of the thirty 
SIX cases eight or nine might have been salvaged by conventional 
means As it is we have thuly one living patients twenty eight of 
whom have negative sputum and none of whom have draining sinuses 
empyemas or bronchial fistulas The three positive sputa appear to be 
due to residual bronchial ulceration m two cases to uncontrolled 
lower lobe tuberculosis in one case subjected merely to upper 
lobectomy Whfle it is impossible to give long term results at present 


duenoing those means and supposedly even more common after re 
section for tuberculosis 

We have divided our indications m these thirty six cases as fol 
lows 


Disease No of Cases 

Tuberculoma None 

Severe tuberculous stenosis 5 

Checlc valve cavities 3 

Very large caviues 4 

Hilar cavihes None 

Lower lobe cavities j 

Bronchiectasis (clincal) None 

10 


3 
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thick. (2 and 3) Two other patients died because of extreme reducbon 
of vital capacity by the pulmonary resecbon One of these had al 
ready had a bilateral thoracoplasty operation, the other bad a total 
vital capacity of JS(X) c a before removal of his diseased Jung, which 
was about 50 per cent collapsed by a thoracoplasty He survived the 
pneumonectomy but died after the subsequent thoracoplasty (4) A 
fourth patient was a young woman wth extreme amyloidosis with 
begmning renal failure m whom the procedure was performed with 
full knowledge of the risks and m the hope of stopping the metabohc 
process The amyloidosis mcreased and uremia supervened (5) The 
fifth case was a fair risk with extensive unilateral disease The patient, 
a woman, died of shock not from the pneumonectomy but after the 
secondary thoracoplasty operation Since two of the five deaths were 
subsequent to elective thoracoplasties performed merely to obhterate 
the pleural space, it can well be imagined that we are on the look 
out for a method of avoiding this secondary operation 
At the present time we sblJ perform iboracophsty to obhterate the 
pleural space after pneumooectomy and upper lobe lobectomy 
Temporary phrenic paralysis is performed after lower lobectomy We 
feel that the nsk of late tuberculous empyema, of overstretch of 
caseous areas m the rematmng lung tissue, and of destructive emphy ' 
sema in this remaining lung tissue require a procedure to obhterate 
the pleural space and to reduce the thoracic volume Physiological 
studies of lung function before and after such thoracoplasties reveal 
that they cause a marked reduction of function Perhaps, \vith strep- 
tomycin therapy we may be able to avoid some of these secondary 
operabons 

We make no excuse for acccpbng these bad risk cases for surgery 
since we would undoubtedly do the same again And indeed, equally 
bad cases are included among the successful ones Thus we have in 
eluded three cases of pneumonectomy for unilateral tuberculosis with 
mixed infecbon tuberculous empyema and bronchopleural fistula So 
far all have done well and the pleural infecbon is apparently cured 
It was at the suggesbon of Dr Irving Sarot of New York City that 
this beatment was attempted It appears to be an eminently satis 
factory approach to an exbemely senous condibon previously curable 
* ' ' ' ’ ‘ ‘i-'-aco- 

lera 
nent 


actually recovered, and they were usually so cnppieu as lo oe m-arly 
useless to themselves and sooety Frequently drainmg sinuses per 
sisted indefinitely Apparently with the help of the antibiobcs (both 
nemallm and sbeptomycin sunuUaneousIy) we can now safely cross 
the infected pleura and remove (he lung By closing the bronchus 
mnstant reinfecbon of the pleura Is prevented It was at first thought 
that the entire infected pleural space should be removed at the time 
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chaace of acquiiing a primary btonduogemo carcinoma This inci- 
dence is borne out by studies of routine autopsies at large institutions 
such as the Chanty Hospital in New Orleans, Philadelphia General 
Hospital, Cook County Hospital in Chicago, and others 
Bronchiogenic carcinoma is at least four or five times as common in 
males as m females The disease usually occurs m persons over 40 
years of age However, it may occur at any age, our youngest patient 
being fourteen years old 

Pathology.— At the present time the disease is usually considered 
to appear m three cLmcal forms (1) lotrabronchial and hilar in origin 
(65 per cent), (2) peribronchial and hilar (10 per cent), and (3) 
peripheral (23 per cent) Pathologists are constantly producmg new 
pathological classifications, but in general there are said to be three 
cellular types (1) squamous or epidermoid carcinoma, (2) adeno 
carcinoma. (3) immature types, includmg undifferentiated cell, round 
ceil or oat cell types These are considered to be more mahgnant 
than the former types Womack and Graham’* feel that m general 
there are two types (1) squamous cell carcinomas, (2) mixed cell 
tumors They believe that the socalled ‘benign adenoma' of the 
bronchus is at least premalignant and undoubtedly is predisposed 
to change mto this second variety of mabgnaocy 
The central tumors arise from one of the larger bronchi and 
typically grow within the bronchus until they occlude the bronchial 
lumen First a partial and later a complete bronchial obstruction is 
produced, wluch causes first an obstructive emphysema and later 
atelectasis of the lung tissue beyond the obstrucbon Infection may 
complicate this picture causing pneumonitis, bronchiectasis or even 
lung abscess The endobronchial growth may ulcerate causing bleed 
mg Metastasis tends to occur in the hilar lymph nodes first. These 
tumors usually present mto “bronchoscopic ' vieiv, and are therefore 
emmently suitable for biopsy 

The peribronchial tumors grow around a large bronchus gradually 
pressmg in on it from one or ades Smce none of the tumor projects 
into the bronchial lumen, idceration and hemoptysis are rare Infec- 
tion usually appears in the lung os the tumor produces more bronchial 
narrowing Metastasis is often by direct extension into the hilum and 
mediastmum Because there is no endobronchial growth, broncho 
scopic biopsy is rarely possible even though these tumors involve the 
larger and more accessible bronchi 
The peripheral tumors are believed to arise from small bronchi or 
bronchioles They tend to grow silently as rounded solitary masses 
for a prolonged period Unless they become infected and break down 
centrally to form thick walled abscesses they characteristically cause 
no symptoms unhl they reach the visceral pleura Then one of two 
things may occur They may produce generalized pleural caroinom 
atosis with development of “idiopathic'* serous effusion This effusion 
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‘jfJjK prestimption of high salvage m this group must lead to an 
other Had resection been performed electively in tbirty-six cases of 
a type usually considered suitable for thoracoplasty, would not the 
results have been far better than in these thirty s«? \Vould they not 
have been better than those usually accomphsbed by thoracoplasty^ 
Certainly the technical difficulties encountered in resecting a lung 
after a previous thoracoplasty are many times that of a primary re- 
section Hemorrhage, shock, danger of cavitary rupture and so forth 
are far greater It is the authors* opinion that from now on, more and 
more of these operations will be performed electively by an mcreas 
mg number of thoracic surgeons in cases which mi^t weU be con 
trolled by the older methods The markedly reduced mortality and 
morbidity of lung resection promise to rival that of thoracoplasty 
eqiecially m earher cases The higher percentage and greater cer- 
tamty of sputum CQn\crsion will surely eventually influence thoracic 
surgeons to adnse resection in preference to thoracoplasty m many 
cases 

There are many thoracic surgeons who wiU at least partially agree 
«Tfh £be foregoing as applied to pneumonectomy, but wAo wiif dcubt 
its vabdity m regard to lobectomy or segmental resection Un 
doubtedly, they have a good point in that a pneumonectomy surely 
removes all pulmonary pathologic tissue on the operated side, while 
It 15 possible that some disease may be left after a lobectomy Thu 
reasoning is even more valid when applied to segmental resection 
However, if we are going to treat bilateral duease by bilateral resec 
tiOD, certainly some form of partial pulmonary removal must be fle* 

1 eloped Also, as Pme goes by, certainly some efforts are going to be 
made toward conserving lung tissue even if only unilateral resection 
IS contemplated It would seem that since tuberculous nodules can be 
readily palpated through the lung surface, the extent of gross disease 
can be readily determmed. It should thus be possible to remove only 
the diseased lobe or segment, conserving the rest A suitable place 
for segmental resection would seem to be the supenor division of tie 
lower lobe when an upper lobectomy n performed, sines this seg 
ment is frequently mvolved by tuberculosis To date we have per- 
formed only ten segmental resectaons for tuberculosis, and except for 


desenbed in treabng bronchiectasis, we expect to be able to remove 
any desired segment with accuracy as great m tuberculosis as in any 
other condition 

DRO>cmOCE?aC CARCI^03M 

This dread disease today causes 10 per cent of all deaths from 
lumant tumors And since tumors cause about 10 per cent of all 
deatS it 'vill be readily seen that each of us runs a 1 per cent 
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bronchoscopic biopsy is usually obtained m 45 to 50 per cent of 
bronchiogenic carcinom'i 

Examinabon of sputum may also reveal carcinoma cells but m a 
smaller percentage of cases (Dudgeon method) 

ETammation of the sediment of the aspirated pleural fluid ^vlll 
frequently estabbsh the presence (and the inoperability) of malig 
nancy (pleural) 

The finding of distant metaslases metastastic lymph nodes and 
certain clmical features may establish the inoperability at the same 
time as the malignancy 

Exploratory thoracotomy should be performed without besitahon 
m any case suspected of being pulmonary neoplasm In expert hands 
in a good clinic an exploratory thoracotomy is no more serious than 
an exploratory laparotomy except m two conditions to be described 
under contramdications Even if malignancy is not found at operation 
in a suspected case the exisbng disease is usually amenable to surgery 
(eg tuberculoma abscess benign tumor, cyst) 

Aspiration biopsy done under a biplane fluoroscope often yields 
positive findings in otherwise doubtful cqses We do not use this 
procedure at our clinic unless we consider the patient is inoperable 
by virtue of age or poor condition It is then performed for its prog 
nostic value 

Contraindication# to Operation —Signs of inoperability are those 
or metastasis either to distant parts or to a nearby part whKA cannot 
reasonably be resected Thus paralysis of the left vocal cord (due to 
recurrent laryngeal nerve involvement) Homers syndrome (due to 
mediastinal invasion and mvolvemenl of the stellate sympatheUc 
ging ion) pleural effusion (especially if bloody) which rapidly recurs 
on remmal evidence of metastasis to sternum or vertebra pencardial 
euusion (from pencardial invasion) esophageal obslrucUon (from di 
fll now less definitely phrenic nerve par 

ysis (hi^ diaphragm) and nb destruction These last two signs 
conclusive of inoperability recently smee we do not 


j°"^®'n^>cate even a simple exploration The first of these is 
jst^tions of the neck vems (indicative of senous supenor 
obstruction) m a proven case of bronchiogenic carcinoma 
always show irremovable direct neoplastic in 
enev tn h^ve a great tend 

mortal . i'’™" Thus the negl.gible 

case Th^ simple e^lorahon becomes appreciable in this type of 

So? a“ol“ “P‘”“ P“'ulont^ec 

evadences is \ety Idcdy to be inoperable from other 

Ihen tbTpahe? uolfr >”»P«ubIe and 

me pahent Mill have to gn through his anesthetic and uostooera 
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tends to recur rapidly after aquation, and eventually becomes bloody 
Sometimes it becomes bloody very early Symptoms of mediastm 
pressure (dyspnea, cyanosis, cough), bring the patient to the pbys: 
Clan, (too late, of course) At other times the pleural involvemec 
brings about early adherence of visceral and parietal pleura m tb 
region of the lesion The growth then extends into the chest wa 
involving muscles, bones and eventually nerves 

Symptom*.— The symptoms of bronchiogenic carcinoma are van 
able Cough occurs to 75 per cent plus Hemoptysis varying frot 
spotbng to frank hemorrhage occurs in 50 per cent Deep pain i 
the chest, later pleuritic pain m the chest, change in character of 
chroruc cough usually to a productive type, wheezing especial! 
unilateral, shortness of breath perhaps evanescent loss m wei^t, pro 
gressive anenua, and evidences of metastasis are of varying promi 
iiencc Sepsis (fever, chills, sweat) is present whenever lafecfaoi 
occurs 

Diagnosis -'Diagnosis is still made too fate, thereby destroyiaj 
hope of cure m most cases Clinical suspicion is our most valuabli 
guide As physicians come to realize the frequency of this disease anc 
to suspect It to every case of cough continued over four weeks, anc 
indeed in any person with evidence of respiratory infection of atypica. 
course, we diagnose bronchiogeiuc carcinoma more frequenuy u 
a curable stage 

The routme upright postenvanlenor x ray pic hires will show some 
departure from noraial in about 95 per cent of cases, but is not al 
ways diagnostic. Lateral x rays may add a great deal of tolonnahon 
and body Section radiograms and bronchograms add even more The 
presence of a wedge shaped shadow of atelectasis is in itself pre- 
sumpttve evidence of mabgnancy and almost pathognornonic of 
bronchial obstruction A single ov j or round mass in the penpberal 
lung field has been shown by Davis>» to be a malignant tumor m a 
high percentage of cases (72 per cent m over forty cases) 


The exceptions are m those tumors situated m the upper Jobe bronchus 
Qt supenor division of the lower lobe bronchus In the penbronchwl 
tumors and in the peripheral ones, direct broncboscopic visuabzaUon 
IS impossible but even here information as to narrowing of the 
bronchus, encroachment by external pressure and widening or Bxa 
bon of the canna (Indicative of mediasboal metastasis) may be 
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bronchoscopic biopsy is usually obtained in 45 to 50 per cent of 
bronchiogenic carcinoma 

Esaminahon of sputum may also reveal carcinoma cells, but in a 
smaller percentage of cases (Dudgeon method) 

Elxammabon of the sediment of the aspirated pleural fluid will 
frequently estabbsh the presence (and the inoperability) of malig 
nancy (pleural) 

The finding of distant metastases, metastastic lymph nodes, and 
certam clmical features may establish the inoperability at the same 
time as the malignancy 

Exploratory thoracotomy should be performed without hesitation 
m any case suspected of being pulmonary neoplasm In expert hands, 
in a good clinic, an exploratory thoracotomy is no more serious than 
an exploratory laparotomy except m two conditions to be described 
under contraindicabons Even if malignancy is not found at operabon 
m a suspected case, the existing disease is usually amenable to surgery 
(eg, tuberculoma, abscess, benign tumor, cyst) 

Aspirabon biopsy done under a biplane fluoroscope often yields 
posibve findings in otherwise doubtful cases We do not use this 
procedure at our cbnic unless we consider the patient is inoperable 
by virtue of age or poor condition It is then performed for its prog 
nostic value 


oniramdicatlons to Operation —Signs of inoperability are those 
of metastasis either to distant parts or to a nearby part whidi cannot 
reasonably be resected Thus paralysis of the leh vocal cord (due to 
reemrent laryngeal nerve involvement), Homer’s syndrome (due to 
mediastinal invasion and mvolvement of the stellate sympathetic 
ganglion), pleural effusion (especially if bloody) which rapidly recurs 
on removal evidence of metastasis to sternum or vertebra pericardial 
etiusion (from pericardial invasion) esophageal obstruction (from di 
rec inyasiM uncommon), and now less definitely phrenic nerve par 
ysis (hi^ diaphragm), and rib destruction These last two signs 
re somewhat less conclusive of inoperability recently since we do not 
^ portion of the chest wall or of the pericardium if 
involvement takes place m that region 
n addition there are two conditions which the authors consider al 
markJS ® exploration The first of these is 

vena oaval veins (mdicahve of serious superior 

These cases ^ bronchiogenic carcinoma 

vasion nf always show irremovable direct neoplastic in 

Srio dfv'eirr' 'T “''“r “ 6"“' *“■> 

mortalitv nf . Thus the negligible 

rase The secS heemes appreciable in this type of 

toration m 'he P™aence of a very copious purulent eicpec 

evidHices Such't hWy *“ be inoperable from other 

Ihen the patient ^ «sn^y be found to be moperable and 

patient yvill have to go Uiroogh his anesthetic and postopera 
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tends to recur rapidly after aspuabon, and eventually becomes bloody 
Sometimes it becomes bloody very early Symptoms of mediastinal 
pressure (dyspnea, cyanosis, cough), bnng the patient to the physi 
Clan, (too late, of course) At other times the pleural mvohement 
brings about early adherence of visceral and parietal pleura m the 
region of the lesion The growth then extends mto the chest wall 
involvmg muscles, bones and eventually nerves 

Symptoms.— The qrniptoms of bronchiogenic caremoma are van 
able Cough occurs in 75 per cent plus Hemoptysis varying from 
spotting to frank hemorrha^ occurs in 50 per cent Deep pain in 
the chest, later pleunbc pam m the ches^ change m character of a 
chronic cough usually to a productive type, wheezing espeaally 
umlateral, shortness of breath perhaps evanescent, loss in weight, pro- 
gressive anemia, and evidences of metastasis are of varying promi 
nence Sepsis (fever, chills, sweat) is present whenever infection 
occurs 

Diagnosis.— Diagnosis is sUU made too late, thereby destroying 
hope of cure in most cases Cbnical suspicion is our most valuable 
guide As physicians come lo realize the frequency of this disease and 
to suspect it ID every case of cough continued over four weeks, and 
indeed in any person with evidence of respiratory infection of atypical 
course, we wiU diagnose bronchiogenic caremoma more frequently in 
a curable stage 

The routine upright postero anterior x ray pictures sviU show some 
departure from normal m about 95 per cent of cases, but is not al 
ways diagnostic Lateral x rays may add a great deal of informabon, 
and body seebon radiograms and bronchograms add even more The 
presence of a wedge shaped shadow of atelectasis is in itself pre- 
sumptive evidence of mabgnaocy and almost pathognomonic of 
bronchial obstruction A single oval or round mass m the peripheral 
lung field has been shown by Davu‘* to be a malignant tumor m a 
high percentage of cases (72 per cent id over forty cases) 

Bronchoscopy is a most valuable and definitive method of examina 
tion In the endobronchial central type the bronchoscope can visualize 
the tumor m most cases, and a direct biopsy can usually be obtained 
The exceptions are m those tumors situated m the upper lobe bronchus 
or superior division of the lower lobe bronchus In the peribronchial 
tumors and m the peripheral ones, direct bronchoscopic visualization 
is impossible, but even here information as to narrowing of the 
bronchus, encroachment by external pressure, and widenmg or fixa 
bon of the canna (mdicative of mediastinal metastasis) may be 


reported posibve findings m over <6 per cent ot proven cases uutti 
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noses have ne\cr been confirmed by tissue study Of these 131 cases, 
exploration was done m eighty six (656 per cent), and of them 
fifty-one cases (59 3 per cent of eighty -six) were subjected to pneumo- 
nectomy, two to lobectomy (23 jicr cent), and one to a segmental 
reseebOD (hngulectomy ) (12 per cent) Sixteen of these operations 
(186 per cent) were consider^ to be palliative at the time, includ- 
ing the lobectomies and Uie hngulectomy Tlicre were seven operative 
(reseebons) deatlis (139 per cent) At present nineteen of the patients 
beated by resection are still living, four of them over five years In 
one of these five year "cures" there is evidence of metastasis, and in 
one the condition may really have been an "adenoma" at the time 
of operation The other two seem to be real cures Of the remaining 
fifteen living patients, three have evidence of metastasis, and four 
more underwent palliative resections (including one lobectomy and 
one hngulectomy). The other eight patients seem well, one of them 
now four years after operation 
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tivc period of embarrassed expectoration in the presence of tins over 
whelming bronchial hooding Frank drowning, asphyxia, atelectasis 
and pneumonitis are extremely likely It is now our policy, if we do 
explore in such a case, to perform palliative resection even if the 
disease is incurable, rather than to leave this suppurating lung in 

* I - » -.1 I ,1 u t, 

! h ■ 


V/sf A> 


tomy Thus it may offer a chance of cure in a patient too feeble to 
stand a pneumonectomy The consensus is that pneumonectomy is a 
better operation for cancer whenever feasible 

When It IS obviously impossible to obtain a cure because of intia 
• • • — , nji hv 


ever we feel it wiU not unduly jeopardize the immediate operaiive 
recovery Certainly the removal of an obstructed suppurating Voni 
along with the primary lesion can scarcely help improving the pa 
tients general condition While good health may persist up to two w 
three years after such a palliative operation the average patient shmvs 
evidence of recurrence in about a year 

In adition to an increased vviUingness among thoracic surgeons to 
perform more extensive operations lor lung carcinoma with resection 
of portions of the chest waD diaphragui or pericardium when neces 
sary, there is an increasing tendency to enter the pcncaiAium elea 
tively This has been recommended by Alhson** and by Healey and 
Gtb^n** in order to hgate the pulmonary vessels at a greater dis 
tance from the site of the tumor The mtiapencardial portion of these 
vessels k muscular and tolerates ligation well The opening of the 
pericardium probably adds certain hazards (eg, atThyttirnia shwky 
to the procedure, but the ofd bugaboo of pencardial infection « ap 
patently invalid As long as the pencardium is left open it toletaVes 
infection as well as the pleura After hgatmg and dividmg the vessels 
’ a -V. ,« rt>cBrtef1 wtdelv and removed with the specimen 

sleural space should 
uny We have vacd 

lated a great deal At tfie prcseiu uuie we -vw.u thoracoplasty after 
operations whveh we do not feel ate curative Thoracoplasty is done 
when we feel the patient is curerf and when he is y oung and vigorous 

enough to tolerate the procedure wtbouk nsk 

Dunne flic period of 1940 to the present time, the senior author 
/D P B ) has seen, according to our records, 131 cases of climMily 
A«fmosed cases of bronchiogenic carcinoma Several of these diag 
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Doses have ne\cr been conGrmoil by Imuc study Of these 131 cases, 
e^qDloration «as done in eighty-six {656 pear cent), and of them 
fifty-ooe cases (593 per cent of eighty -six) were subjected to pneumo- 
nectomy, two to lobectomy (23 per cent), and one to a segmental 
respchon (lingulectomy) (12 pet cent) Sutecn of these operations 
(186 per cent) were considered to be palliative at the time, includ- 
ing the lobectomies and Uie Imguicctom) Tlierc were seven opetaUve 
(resections) deaths (139perecnl) At present nineteen of the patients 
treated by resection arc still living, four of them over five years In 
one of these five year "cures” there is evidence of metastasis, and \n 
one the condition may really have been an “adenoma” at the time 
of operation The other tu o seem to be real cures Of the icmaining 
fifteen living patients, three hive evidence of metastasis, and four 
more underwent palliative resections (including one lobectomy and 
one Iingulcctomy). The other eight patients seem well, one of them 
now four years after operation 
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AND TwOilAS E AIaqiella, M D f 

SutFiatNT evidence has acctizniJated to indicate that certain fll>- 
normabUes la the motor and secretory functions of the stomach east 
in association with peptic ulcer The chief of these abnormalities is 
the hypersecretion of hydrochloric acid by the stomach The contact 
of this abnormalJy concentrated hydrocWonc acid with the mucosa of 
the duodenum is probably the direct eiciting factor in the etiology 
of duodenal ulcer 

The operation of pyloroplasty was desigied with the hope that suf 
ficient bde and pancreatic ftuce would regurgitate from the duodenum 
mto the stomach to neutralize the etcess acid before it came in con 
tact with the duodenal mucosa The procedure of gastrojejunostomy 
was used with the hope that the duodenal contents would pour into 
the stomach and neutralize the acid before it left the stomach The 
results of these surgical procedures, designed to neutralize the bi^ 
gastric acidity after it had been produced, were so disappointing that 
attention was turned toward prevenbng the formation of ahnonnal 
amounts of aad by surgical means T^e operation of pylorectomy 
with repair by the CiUroth I or II procedure was conceived ivith the 
thought that the tngger mechanism which controlled the secreUon 
of hydrochloric acid was situated m the pylonc end of the stomach 
Tbete was a fugh incidence of recurrent ulceration foUovnng (his 
operation It was not unfil subtotal gastrectomy came into common 
use that there was a real change in the type of results achieved in tlie 
surgery of duodenal ulcer By removing from two thirds to three 
fourths of the stomach the gastnc acidity may be marlredly reduced 
That a major gastric resection has produced remarkable improvement 
in the surgical results cannot be doubted by anyone who has had the 
opportunity of following these patients over a penod of years Tlie 
majority of (hem re(uni (o a nornial diet and way of life In a recent 
review"* of 113 gastac resections done in this clinic and followed m 
the gastrointestinal section 90 per cent were considered to be com 
• /-»e .u . „ r^ilures in this 

due to inter 
ccounted for 

Pjom Ihe Suigjcal Clinio and the Gasbo-fateslinal Section of ihe Medical Clinic 

rt,. yiosmtal of the University of Fcnnsylvanla Philadelphia 

~ • ttm i , r D— jnjyJvun/a 

. • • . 1 of Medi 
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00 the basis of an inadequate icscction (less tlian one half of the 
stomach remo\ed or die pjlorus left in) done during the early part 
of the series Thus only two patients had recurrent ulceration in whom 
as much as two thuds of the stomach including the pylorus was re 
moved. Wangensteen’* who has insisted that three fourths of the 
stomach be removed in all cases has reported a series of 300 gastric 
resechons with no recurrent ulceration 
Acting On the concept that hyperactivity of vinous functions of the 
stomach in pabents with peptic ulcer might he due to impulses from 
the centr^ nervous system througli the vagus nerve supply Dragstedt* 
rmved the operation of vagotomy He reasoned that the poor results 
Obtomed by the earlier workers m this field (Bucher 19212 and Fieri 
an Tanferma 1930 ^ may have been duo to incomplete section of the 

vagus nerves for Ilartzell” had shown in dogs that vvhile bilateral 
v^s resection decreased gastric acidity this did not occur unless the 
section of the nerves wis complete Dragstedt and his associates’ ® ® 
ave subsequently extended their senes of patients and the results 
*nn reported (Moore et al ** and Crimson et 

ii<a results m these chnics have led to the wider 

rJt»i procedure and at the same time have made it evident that 
♦t.« sometimes attended by certain complications the most 

troublesome of which is gastric retention 


PItYSlOLOCICAL CONSIDEIWTIONS 

clinical observation that peptic ulcer symptoms may 
or made worse by periods of mental stress The con 
bv Pavin upper intestmal tract was demonstrated 

irLirr following bilateral vagotomy in dogs 

flexes vvas^!Lr° ciS, to ‘’sham" feeding and condiboned re- 

ioBs hv r>,rn« “^6 to psoducc typical peptic ulcers m 

Beaver anrt ® metrical stimulation of the vagus nerves Likewise 
develoo Mann Wilhamson dogs did not 

and vagus nerves were divided while the controls 

veloped ul^s ^ "erve supply divided rouhnely de- 

ba^ground for expecting vagotomy to 
Clinical excerllSr of the stomach in peptic ulcer patients 

- lateral vSfomv demonstrated that following complete bi 

lieved of his o-^n Paticnt is suddenly and dramatically re 

^^^al gasbrnTreiSn^ " ^ volume and acid ty of noc 

absent resnrnse T ^"se to sham” feed ng and 

change «, re^on J ri L " induced hypoglycemia with little or no 
caSefne NeSe«^ ? ch^cal stimulants such as histamine or 
be done to produce S u sectum of the vagus nerves must 

to produce this type of reaction This has now been demon 
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strated in patients |ust as Hartzell** demonstrated it in dogs m 1929 
McCrea^" pointed out that section of the vagus nerves above the 
diaphragm produced marhed motor effects on the stomach of the 
experimental animal This has been conHrmed repeatedly m humans 
and has accounted for one of the most troublesome complications of 
the procedure 

It has been of interest to us that in the operation for carcinoma of 
the esophagus when a resection and esophagogastrostomy is done, 
both vagi are cut, yet m ten such patients operated upon by us re- 


lesion at the pylorus is not likely to produce gastnc retention 

The exact status of the pylorus following complete vagotomy has 
not been determined Likewise, the question has arisen as to whether 
or not harmful effects might be produced on the rest of the gastro- 
intestinal tract The vagus does supply parasympathetic innervation 
down to the proximal half of the transverse colon, and, indeed we 
have observed apparent atony of the small intestine which responded 
to urccholine for about ten days in one patient following supra 
diaphragmatic vagotomy 

^Vhether or not the effects of vagotomy will be permanent depends 
upon whether there will be regeneration of the parasympathetic 
nerves or whether the remaining mechanisms wi)] compensate m some 
way for the absence of the vagus innervation In follow up observa 
tjons on Hartzell s dogs Vanzani** revealed that though the reduction 
of acidity 1 ■ i ■ — i 

two or thre 
indicate a 

secretion to return to the preoperative level withm a year following 
bilateral vagotomy in their pabents These observations obviously cast 
considerable doubt upon the lasbog benefits of vagotomy for duodenal 
ulcer Further studies will have to be made m the way of long term 
follow ups 

OPEnATIVE mOCEDVItE 

Vagotomy may be done either from above or below the diaphragm 
In his onginal paper Dragstedt* suggested the supradiaphragmatic 
approach but later* changed to subdiaphragmatic operation in order 
to be able to perform a gastrojejunostomy at the same bme Bradley 
and his associates* studied the branches of the vagi m ninety two 
autopsies and concluded that vagotomy could be done with equal 
of success whether above or below the diaphragm Ihey 
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the other hand felt tliat Uie supradiaphragmatic approach with care 
ful elevation of the esophagus from its bed would permit a better 
chance of complete section 

From the standpoint of the ease of the procedure we prefer the 
supradiaphragmatic operation lIo\\e\er, because of the complication 
of gastnc retention ulilch often follovss the procedure we now feel 
that the subdiaphragmatic operation wth an accompanying gastro 
jejunostomj or resection is preferable By cither approach it seems un 
hhely that a complete dmsion of the ncr\es can be attained in 100 
per cent of cases Walters” found the vagotomy to be complete in 
SO per cent of his senes Dragstedt” has not reported the incidence 
of incomplete section in his senes but has reoperated upon sixteen 
of the first 200 patients to divide more none fibers 

^Vhen \agotomy is being done ns a secondary procedure because of 
mar^al ulcer after a gastric resection or gastrojejunostomy the supra 
“^hragmatic approach would seem to be preferable 

Our series has been small including only eighteen vagotomies 


SupfflrfiapJirogmdMc 

Uncomplicated 6 

^viouj gaitrojeiunojtomy 2 

Pieviouj gisbectomy 1 

Su6d aphragmcllc 

Uncomplicated 4 

'J th gastrojejunosotomy 3 

•V ih gastrectomy 2 


of us (T E M ) has had the opportunity of 
ywg two patients who had vagotomies done elsewhere 


INSULIN TEST 

operation it is difficult to determine whether 
bp va^s nerves have been divided in their entirety this may 

SDoncp the postoperabve period by means of the re 

sulin*^ 18 secretion to the hypoglycemia induced by in 

its rpliat^.i.f ^ ".^®* the test have not been unpressed with 
all vanaMp f , ^ proper care is taken to control 

The tiiVio j prove to be sabsfactory m most cases 

ance and placed in the stomach under fluoroscopic guid 

administered checked especially after the insulm has been 

and he shenld „ ^ should not be allowed to swallow saliva 

prior to the tect atropine or allied drugs for some time 

secretion sL5d n I' a aPP^rc^ble to diabebcs Gastnc 

slant suction 1 ^ continuous aspirabon Unless con 

the duodeniim “ large ainount of gastnc content may enter 

ring the period of insulin induced gastric moblity 
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strated lo pabents just as Hartzdl** demonstrated it in dogs m 1929 

McCrea^'^ pointed out that sectum of the vagus nerves above the 
diaphragm produced marked motor effects on the stomach of the 
etperunenfal animal This has been conffimed repeatedly in humans 
and has accounted for one of the most troublesome comphcations of 
the procedure 

It has been of mterest to us that in the operabon for carcinoma of 
the esophagus when a reseebon and esophagogasbostomy is clone 
both vagi are cut yet m ten sudi pabents operated upon by us re 
ceiitly none have had gastric retenbon and it has not been a problem 
in the series reported in the literature This would suggest that vagot 
omy m the absence of i duodenal ulcer or some oAer pathological 
lesion at the pylorus is not likely to produce gastnc retenbon 

The exact status of the pylorus following complete vagotomy has 
not been determined Likewise the question has arisen as to whether 
or not harmful effects might be produced on the rest of the gastro 
intestinal bact The vagus does supply parasympathetic innervation 
down to the proximal half of the transverse colon and indeed we 
hai e observed appazeot atony of the small rotes/me which responded 
to urecholine for about ten days m one patient following supra 
diaphragmabc vagotomy 

Whether or not the effects of vagotomy will be permanent depends 
upon whether there wall be regeneration of the parasympathebc 
nerves or whether the remaining mecbaoisms will compensate in some 
way for the absence of the vagus innervation In follow up observa 
tions on Hartzell s dogs Vanzant*’ revealed that though the reduefton 
of acidity 1 — ’ * “ 

two or t^e * 

indicate a 

secrebon tc , 

bilateral vagotomy in their patients These observations obviously cast 
considerable doubt upon the lasting benefits of vagotomy for duodenal 
ulcer Further studies will hive to be made in the way of long term 
follow ups 

OFEIUTIV'E PKOCEDUne 


Vagotomy may be done either from above or below the diaphragm 
In his original paper Dragstedt* suggested the supradiaphragmatic 
approach but later* changed to subdiaphragmabc operation in order 
to be able to perform a gastrofejunostomy at the same time Bradley 
and his associates* studied the branches of the vagi in ninety two 
autopsies a-^id concluded that vagotomy could be done with equal 
nrobability of success whether above or below the diaphragm They 
found that m about 10 per cent the esophageal plexus failed to form 
a common tank on bolk “»= e»!>l>»Sn! ™ that it wonW be 

dXult to be certain of a complete vagotomy MJIer and Davis on 
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to the abdominal approach m order to be able to do a gastrojeju 
Dostomy at the same lime 

In any event we would lihe to point out tint gastric retention Is a 
very troublesome complication from the standpoint of the patient 
Since It IS not possible to predict with certainty which patients will 
bve retention we believe that if vagotomy is to be used as the 
primary treatment for duodenal ulcer, a gastrojejunostomy or rcscc- 
hon should be done at the same time If wc allow many of these pa 
tients to suffer from this verj annoying complication, wc shall bring 
mto disrepute a procedure which otherwise may turn out to he a 
valuable adjunct to surgery 

As the result of the interference m gastric motility the morbidity of 
this operation has been far greater than that of gastric resection Gas 
tnc resection for ulcer has become so common in most large clinics 
that the morbidity has been reduced to a minimum We usually have 
a tube in the stomach for twenty four to forty eight hours and then 
start the pabent on fluid by mouth with a very rapid increase in the 
diet thereafter These patients are usually discharged from the hospital 
m from eight to twelve days tahing a soft diet Any difficulties in gas 
after gastnc resection alone are uncommon 

While gastric retention following vagotomy usually occurs during 
toe iminediate postoperative perii^ it may occur late subsequent 
heaUng of the ulcer with the produebon of a scarred stc 
nobc duodenum Moore and his associates’* reported one such patient 
to whom the stenosis became severe about nine months after vaeol 
omv * 


Iharrhea —Diarrhea has not been observed by us in any of our 
pos agotomy patients ^Ve have had one patient however, who for 
merly Slewed from severe constipation and now is very much pleased 
toat he has two to three bowel movements a day Gnmson” found 6 
Onp collected cases 

nnpr.f J ^ occasion to study a pabent with diarrhea 

upon in another hospital 

ulabon^sSj diarrhea has given rise to a great deal of spec- 
^ concentration in the external secretions of 

.he ees„„\f .S.err„f “ 
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Tlie regurgitatioa of duodenal content into the stomach can, to a 
large extent, be prevented by simultaneous intubation of the duo 
dcDum and stomach and collecting the content of these two structures 
separately After coUeebng three basal fifteen minute fractions, 16 
units of regular insuhn are given intravenously The collection of 
fifteen minute fractions is coobnued Within thirty to forty five mm 
utes in nondiabctic individuals with vagi intact there occurs an m 


when the test is repeated 

COMPtICATlOS 

Gastric Hetcntion.—Gastric retenbon is the most troublesome com 
pheabon following vagotomy When it occurs, the pabent has repeated 
vomitmg of retained food This usually has a foul odor because of bav 


long, and after a feiv iveeks there svas adequate emptying of toe 
stomach In others there was senous interference with the patient’s 
nutrition, and a gastrojejunostomy bad to be done'* * '* or the pa 
bent carried along on medical therapy to promote gastric emptying 

13 IS 10 

I 


month period she had intermittent bouts of nausea and vomiting every 
tune she tned to get along without ureebohne She often had nausea, 
foul eructabons and occasional vomibng even while on the drug 

The third patient has been kept telabvely symptom free with 
urecholme for ten months but shU has no return of mobhty or spon 
taneous evacuabon 

We have observed transient retenbon m five other pabenfs, both 
mth and without gastroenterostomy, but they were kept comfortable 
by the use of urecholme during the penod of retenbon and now get 
along without it e i. 

It IS difficult to determine the incidence or retenbon trom tnc 


;r cent Drag 
has had con 
1 the thoracic 
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to the abdominal approach in order to be able to do a gastrojeju 
nostomy at the same time 

In any event we would bke to point out that gastric retention is a 
very troublesome complication from the standpoint of the patient 
Smce It IS not possible to predict with certainty which patients will 
have retenhon, we bebeve that if vagotomy is to be used as the 
primary treatment for duodenal ulcer, a gastrojejunostomy or resec- 
tion should be done at the same lime If vve allow many of these pa- 
tients to suffer from this very annoying complication, we shall bring 
into disrepute a procedure which otherwise may turn out to be a 
valuable adjunct to surgery 

As the result of tlie interference m gastric motibty the morbidity of 
this operation has been far greater than that of gastric resection Gas- 
tric resection for ulcer has become so common m most large clinics 
that the morbidity has been reduced to a mmimum We usually have 
a tube m the stomach for twenty four to forty eight hours and then 
start the pahent on fluid by mouth with a very rapid Increase in the 
diet ther""**'*- • - n j v . j r *11 *1 

m from « 
tnc emp 

^Vhlle gastric retention following vagotomy usually occurs during 
the immediate postoperative period, it may occur late subsequent 
to the heahng of the ulcer with the production of a scarred ste* 
nohe duodenum Moore and his associates'* reported one such patient 
m whom the stenosis became severe about nine months after vagot- 
omy 

Diarrhea —Diarrhea has not been observed by us m any of our 
postvagotomy patients We have had one patient, however, who for- 
merly suffered from severe constipation and now is very much pleased 
that he has two to three bowel movements a day Crimson** found 6 
per cent severe persistent diarrhea m 360 personal and collected cases 
One of us T E M ) has had occasion to study a patient with diarrhei 
operated upon in another hospital 
The etiology of the dianhea has givren rise to a great deal of spec 
ulation Studies of enzyme concentration in the external secretions of 
the pancreas in the patient observed revealed no deficiency in amylase, 
lipase or trypsm Analyses of the stools for total, neutral and split 
fats while the patient was on the Schmidt diet revealed no deficiency 
in the splitting of fat The percentages of total fat are hieh indicat 


d Udiisiem uuutuiiy m twenty one ol fifty six patients In a few 
of them the symptoms persisted up to four to seven months but with 
decreasing seventy They attnbute this to spasm of the esophagus as 
the result of losing its parasympathehc innervation ° 
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RESULTS 

Hecuirenl Ulceraiion.— Tins procedure is too new to evaluate it 
from the standpoint of persistent or recurrent ulcer in a long term 
followup However, it is apparent that ulceration is recurring e\en 
in the presence of negative insnlia tests Colp* reported a patient 
whose ulcer failed to heal even though two insulin tests indicated 
that the vigotomy was complete Walters and his associates*® bas bad 
s« ulcers which failed to heal or recurred m spite of negabve insulin 
tests One patient perforated a duodenal ulcer hvo weelcs following 
sagotomy Smith and his co workers” and Moore and others*® ha^e 
reported recurrent ulcers following vagotomy Dragstedt,* on the other 
hand, states that in no instance in his senes of two hundred ahd 
seventy vagotomies did complete vagotomy fail to reduce the excessn e 
gaslnc secretion to normal He thereby inferred that he had no re 
current ulceration following complete vagotomy but he did not say 
so specifically As might be expected there have been numerous in 
stances of recurrent or persistent ulceration m patients m whom the 
vagotomy was incomplete 

r* ’ • « »N r/» , ^ _ v.,» fivs «Ami«inni 


About eight months after opecabon he had a return of ulcer symptoms and X ray 
again revealed an ulcer crater The test to insuho is still swular to that obtained 
immediately after vagotomy 

This patient illustrates Walters statement** that immediate relief 
of the ulcer pam and motor disturbance may occur whether or not the 
vagotomy is complete 

It can, of course, be contended that all the patients who expen 
ence recurrences or persistence of their ulcers have had incomplete 
vagotomies and that the insulin tests are not rehab/e Be that as il 
may, it seems quite hkely that the percentage of incomplete vagoto 
mies xviU exceed the percentage of recurrent ulcer following high 
gastric resection It may be that as time goes on the technic of doing 
a complete vagotomy sviU improve, but because of the anatomical con 
siderations it seems probable that there is more chance of the average 
surgeon leammg to remove two thirds to three fourths of the stomach 
iban of his bemg sure he bas done a complete vagotomy 

If on the other hand, the msuho test can be relied upon and if the 
above reported recurrences have taken place in spite of a total vagal 
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secboa, ^ave doubt is cast upon the (undaroental basis of this opera 
tion Perhaps regeneration of the parasjTnpathetic nersous system docs 
occur or some other mechanism takes over its function This is sug 
gested by tlie work of Moore and associates’* who found that in 
pahents wiUi complete vagal sections the night gastric secretion and 
gastric tone returned to the preoperatue level in about a jear This 
IS in general agreement with the observations of Vanzant^* on Hart 
Zells dogs If these observations be correct, long term follow up ^Vlll 
probably find a high incidence of recurrent ulcers Tune along with 
careful followup studies will answer this question 
The Place of Vagotomy at the Present Time.-It seems to us that 
vagotomy m the Uealruent of pepUe ulcer while possibly based on 


feaiiiK, Ulcer because of the well known difficulty of ascertaining the 
presence of malignancy in such a lesion We feel that when vagotomv 
is used in the treatment of duodena! ulcer, an accompanying gastro 
jejimostomy or resection should be done in all cases because of the 
difficulty of determining which patient may develop retention 
Vagotomy should not be used as an emergency or semi emergency 
procedure Certainty it is expecting too much of it to use it as a treat* 
ment of bleeding ulcer Moreover, we feel that the patient who has 
]ust stopped bleeding and becomes stabilized should be subjected to 
gastric resection woth removal of the ulcer rather than be treated by 
vagotomy, for fear that the bleeding may start again 
The foremost indication for the etpcnmental use of vagotomy at 
the present time would seem to be the patient who has already had 
an inadequate gastno resection or a gastrojejunostomy and has de 
veloped recurrent ulceration Moreover, there is the occasional patient 
ivho has had what we ordinarily consider to be an adequate resec- 
tion (two thirds) and develops recurrent ulceration It is a much 
simpler procedure to do a supradiaphragmatic vagotomy on these 
patients than to resect more of the stomach Since the patient already 
has a functioning stoma which 'v»H not have postoperative edema, 
there should be little or no difficulty with postoperative retention 


SimiWAltY 


1 High gastric resection is still the treatment of choice for the 
usual peptic ulcer patient wdio comes to surgery When an adequate 
gastrectomy is done ( two thirds to three quarters), we believe excel 
lent results may be anticipated m approximately 95 per cent of the 


2 Bilateral vagotomy as a tieatment for duodenal 
p-irently based upon sound pbj sioJogtcal principles 
diate results should be considered an experimental 


ulcer, while ap- 
as to the imme 
procedure until 
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adequate foUow-up examinations can be obtained over a period ol 
several years 

3 When vagotomy is used in the treatment of duodenal ulcer, 
it would seem advisable to perform a gastrojejunostomy or resection 
at the same time to help avoid the troublesome compbcaboa of post- 
operative retention 

4 It IS felt that vagotomy may now be considered the procedure of 
choice for the patient with recurrent ulcerabon foUowmg gastric re- 
section or gastrojejunostomy— pending the acquisibon of long term fol 
low-up results 

5 Vagotomy should not be used as the sole treatment of gastric 

ulcer because of the possibility of the presence of unrecognized mahg 
nancy ‘ 

6 Vagotomy should not be used as an emergency or semi-emer 
gency procedure in the treatment of bleeding duodenal ulcer 
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MODERN TECHNICS IN COLON SURGERY 
Joiix Carneit Howell, W D , FAC S * 


Failuiie to recognize the presence of colon grmvlhs arises largely 
from laclc of understanding that, in obstructive lesions, the patients 
symptoms are usually referred to the upper abdomen, wth epigastric 
distress during the meal or shortly thereafter If the patient has a 
hernia, the maintenance of reduction is more troublesome because of 
increased intrabdominal tension associated with loss of weight Con 
sequently, we see hemiorraphies and cbolecyslectoinjes frequently 
done within the year before the Urge bowel groivth is recognized in 
the late stage of the disease Agam when the patient is first seen by 
a physician for acute large bouel obstroctioo, cleansing enemas are 
ordered and soon afterwards a fiat plate (suney) roentgenogram is 
made Confusing findings occur on the film so that some of the errors 
of diagnosis occur at this stage l£ the patient has been unsuccessful 
in having a normal bowel movement for three days or more, is suffer 
mg from crampy abdominal pain and has “tnikling* or mcreased 
penstalsis, a sLagram is not necessary for management of the problem 
Death from pentonitis by reason of perforaoon of rectosigmoid or 
Sigmoid has occurred from enemas to relieve obstruction or for diag 
□osis Deaths have also occurred from delay in rehevmg large bowel 
obstruction until the cecum has spontaneously ruptured The cecum is 
the commonest site for rupture of the bowel in left colon obstructions 
due to intnnsic lesions 

Acute obstruebon of the large bowel then affords us the commonest 
cause for surgery By acute obstruebon is meant the sudden onset of 
inadequate or absent bowel movement, failure to pass fiatus abdom 
mat distenbon frequently associated with nausea and vomiting (24 

to 36 1 • . » . « \ y 

pains 

nse m . j 

ent on the pabenl’s muscular tone and not his age A 80 year old 
asthenic may be slower in deveJopmg these symptoms than a farmer 
twice that age 

We prefer general anesthesia in intesbnai obstruction because the 
anesthebo agent does not disturb the normal innervation of diseased 
bo«eJ and, siscs erpJarstiOn is contraindicated under the circmn 
stances, the necessity for abdominal paralysis is not desired 

• professor of Chnical Surgery Graduate School of MeAcioe Umveisity of 
Pennsylvania, Philadelphia 
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CECOSTOMY 

Cecostomy is the safest and most reliable procedure for immediate 
relief of acute left sided colon obstructions because (1) the site 
exposes die most hhely point for spontaneous perforation, (2) it does 
not interfere «ith subsequent resection of tlie offending lesion and 
(3) It permits adequate peritoneal drainage if necessary Cecostomy 
has the disadvantage of not dcfunctioning Uie colon as efficiently as 
the transverse colostomy 

The approach to the peritoneal cavity in cecostomy is made through 
the McBumey incision and the peritoneal cavity is protected from 
contammabon by gauze sponges If the cecum is not mobile it be 
comes so by cutting the lateral leiflel of Ibe peritoneal covering along 
the axis of the bowel to an extent that will permit Uie bowel to come 
up freely into the wound A purse string suture of Imen encircles 
05 cm of the anterior bowel into the center of which an 18 gauge 
needle attached to the suction apparatus is thrust After the gas and 
thm liquid of the cecal contents arc aspirated as much as possible the 
ends of the purse string are drawn taut for tying the first knot which 
IS completed as the tip of the needle leaves the serosal covering of 
the bowel A curved Scudder clarop can then be applied across the 
base of the cecum which can be rc aspuated Another purse string of 
linen can be inserted with sufficient diameter of the anterior wall en 
dosed to permit a crucial incision for the delivery of a glass Paul 
right angled tube An effort should be made to invert the serosal 
margins so that the linen suture will grasp snugly the wall of the 
Paul tube between its first two flanges Two additional purse strings 
of the same material are placed to increase the inversion of the bowel 
above the second flange The rubber connecting tube attached to the 


extension tubing are clamped If exudate resulbng from a peritonitis 
IS encountered about the cecum and the pelvis the liquid portion is 
aspirated and cultured For drainage we prefer spht soft rubber tub 
ing whose lumen contains a fine gauze wick Drainage is established 
with three such tubes one from the cul de-sac a second from the 
base of the cecum and a third along the lateral gutter of the ascend 
ing colon The parietal peritoneum is closed with continuous chromic 
catgut sutures to approximate it about the Paul and other tubing if 
present Tlie remainder of the abdominal wound is packed loosely 
with gauze saturated with 5 per cent dichloramine T 
This method of cecostomy deflates the intestinal tract overnight and 
as in no other form of colostomy tfie suture line about the Paul tube 
may remain water tight as long as seven days 
Irrigation of the ascendmg colon through the Paul tube may be 
done on the first postoperative day using 2 ounces of normal salme 
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solubon at hourly intervals, if oecessaiy, to remove dned thick boluses 
of feces Ordinarily we do not irrigate the distal colon unbl the fifth 
postoperabv e day, using 1 to 2 quarts of salme solubon 
Cecostomy or colostomy mihtates against the effectiveness in the 
intestme of nonabsorbable sulfones ad^nistered by mouth Oral ad 
ministrabon of sulfones must necessarily be supplemented by paren 
teral admimstrabon of streptomycin or penicillm before future resecbon 
IS done 

Cecostomy wounds, like those of ileostomy, close spontaneously if 
the obstrucbon to the distal colon and rechim is removed and if its 
mucosal Ime is covered with a sufficient bed of healthy granulabons 
Closure of a Cecostomy.— Closure of a cecostomy should never be 
attempted unless the obstrucbon of the natural outlet of the colon and 
rectum is rebeved If the mucosa unfortunately lies too near the ab- 
dominal skin, surgical repair of the fistula is necessary 

Before the final draping and pamtmg of the skm preparatory to 
closure, dry gauze padong is loosely inserted in the cecostomy outlet 
to prevent intesbnal contents from flowing into the wound and con- 
taminating the field 

The original McBumey wound is now reconstructed at its lateral 
and mesial comers first to expose the external obligue muscle and its 
aponeurosis Next the skio about the cecostomy is removed by an el 
lipbcal incision, discarding tbe skin attached to the margins of the 


mtemal oblique and transversalis muscles and fascias are beated like- 
wise ^Vhea freemg the bansversalis fascia from the margm of tbe 
cecostomy, the panetal peritoneum is apt to be opened near the 
rectus muscle Sufficient bowel wall for suture closing has been debv 
ered by this stage so that this step can be taken now Any indurated 
or fibrosed bowel is trimmed away A swedged intesbnal needle, to 
which IS attached chromic No 0 catgut, is used. We prefer sbaight 
needles as the curved swedged needles are too flimsy and prolong the 


chromic gut is now inserted in like manner except that every third 
suture IS locked The attachment of the panetal peritoneum is next 
divided with care not to in)ure any of the adherent bowel m the im 
mediaje vicinity at this bme . j 

Forpostoperabve drainage of thiycontamjnafed area a stab wouno 

j ■ s in 

' , . . ■ ning 

layers of the transversalis internal oblique and extetnai oouque are 
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approximated with chromic No 1 catgut on a Mayo needle The skin 
IS Enally dosed As a rule, postoperaUve chemotherapy >s conUnued 
tor fi\e days The gautc packing inserted into the lumen of bowe 
at the first step of the operation may be left in if the fecal contents 
keep spilling into the wound f u . i i. 

Interim MnnageracnI.-After surgical drainage of the bowel has 
been established, search for the level of the colon obstruction should 
be made with proctosigmoidoscopy and barium enema roentgenograrn 
study This interval ol time is used to reestablish blood volume and 
electrolytic loss Because of local conditions, two to four weeks are 
necessary to prepare the patient for subsequent surgical exploraUon 
and treatment We rely greatly on blood replacement, preoper^Uye 
imgations, and chemotlierapy Before the operation, at the tune of 
proctosigmoidoscopy, digital eraimnation is important for two sources 
of information First, we desire to know whether the anal sphincter 
is ti^t, a common finding, and secondly, whether perirectal masses 
are felt anterjorily below Douglas’s cul de sac It is necessary to dilate 
a tight anus as part of the anastomosis operation whde the patient is 
under the anesthetic Obviously, the manual dilatation can be more 
complete if general anesthesia is used because spmal anesthesia 
temporanly paralyzes the sphincter muscle 

SINGLE STAGE COLOMC BESCCTION AND ANASTOMOSIS 
Types o£ resectuaas are divided into immediate and multiple staged 
procedures 

Immediate resection and anastomosis is usually possible for two 
common lesions, carcinomas of the cecum and papillomatous adenomas 
of the left colon These lesions seldom present the complication of 
intestinal obstruction For the right colon lesions we therefore employ 
resechon of the terminal ileum, cecum, ascending and proximal half 
of the transverse colon with end to end anastomosis of the ileum to 
transverse colon From my own observation, fewer complications 
occur m this procedure because of the shorter time requued and, at 
the same time, less suturing To gam more circumference of the small 
bowel, it should be cut on the bias with the longer side— the mesen 
teric 

A modified muscle splitting gnduon incision earned mediad to per- 
mit division of the lateral portion of the rectus sheath so that the 
rectus abdominis can be retracted mediad Is the preferred wound for 
n^t and left colon resections The incision permits ample exposure, 
if properly made and does not necessitate division of nerve supply 
to any of the abdominal musculature Again, small bowel is easily 
packed off with much less handling of peritoneum Quicker restoration 
of diaphragmatic breathing occurs with this type of wound and no 
fear of dehiscence is attendant Best of all the patient can be ambula 
tory eathet with less risk 



1420 


JOJIN CABNETT ilOWHX 

Caubon to expose the duodenum and the right ureter widioul 
damage to those structures ts paramount If the hver, cehac and aortic 
nodes are not grossly involved with metastases and if the prunaiy 
growth has not directly extended to become fixed to the retropenl 
oneal structures, the resection is carried out Incision of the postenor 
parietal peritoneum from the cecum up above the hepatic flexure per 
mits mobilization of the right colon and cecum This incision then 
swings mcdiad and divides the gastrocolic and hepaticocohc “hga 
ments " The dissection is earned mediad to expose all of the lymph 
nodes apt to be mvolved by lymphatic embolism The exposed right 
colic and branches of the midcolic vessels are clamped and divided 
They are ligated individually with chromic No 1 catgut and the 
ileocecal vessels are divided and ligated when sphttmg the mesentery 
for removal 

A Bartlett Bates intestinal anaslamosis clamp is placed to grasp the 
ileum at a level which permits its dehvery without tension to the mid 
transverse colon The latter structure, too, is likewise clamped The 
PajT clamp is placed across the ilcum on an angle to permit the cut 
surface of the gut to equal the circumferepce of the colon to be 
approximated with care that the longer side of the ifeum rs on the 
mesenteric surface 

The suturmg of the anastomosis calls for the “open feJinic " Hiere 
fore» before mucosa is exposed by excision, careful placing of protec 
five sponges is accomplished putbng one under the center bar 
between the approximated loops and four about each end of the 
forceps so as to cover the ends of the instrument os ivell During die 
insertioa of the outer row oa the postenor row of hnen sutures, « 
sfruments only grasp the needle and suture material A continuous 
Cushing stitch, every third one bemg locked, is apphed from one end 
to the other A second (inner) row of sutures of chromic No 0 cat 
gut on an atraumatic needle is then made m plain whip over style 
from one to the other to lock each stitdi The same suture is continued 
about the corner onto the anterior surfaces of the approximated edges 
Each of these is locked on the mucosal side so that, starting there 
the needle passes through all coats of the bowel ^ inch back from 
’ > ' V _ ~ Tn assure 

res 

. he 

ends of the suture are tied tnply and again to me enu ui ui<. ^ ng 
catcut stitch left long for that purpose The outer layer of Cushmg 
' releasing the outer bats 


the peritoneal field ire 

diccarded and all hands change gloves auu gowns Fresh towels are 
nlflced and the wound closure is commenced 

^ One of the nvost offending breaks in the technic of the open type 
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of mtestinal resection is the failure to discard inimedialely all sponges 
and instruments which have been contaminated by touching the ex 
posed mucous membrane 

Before completion of anastomosis, two requisites are to be satis- 
fied. One IS that the aperture is sufficient after suturing to permit the 
pnr^« nf ♦t’O ♦V-mK or* firct IcnUcldeS, 

■ ■ ■ die can be 

■ ‘ • ^ inteshnal 

lumen Any area which is not properly mverted tightly should be im- 
mediately oversewn The cut edges of the divided mesentery and 
mesocolon are drawn together with a continuous catgut suture with 
great caution not to penetrate or include any of the mam arcuate 
vessels A separate mattress suture at the mesenteric border of the 
bowel seals this angle and the overlymg cuff of mesentery is over 
lapped to further msure the closure 
Many patients are not good tislcs for intestinal intubation Obstruc 
tive nassJ passages, chronic nasophaiyngilis, bronchiectasis, chronic 
tracheobronchibs, intercostal myasthenia and lowered vital capacity 
are some of the contraindications to intubation In such individuals 
a temporary colostomy tube threaded through the anastomosis and 4 
inches beyond is desirable to decrease postoperative complications 
Tlie tube is withdrasvn after normal bowel function is estabhshed for 
three or four days and the wound spontaneously heils m a week's 
time Such surgical drainage of the bowel should always be made 
through a stab wound to prevent contamination of the mam wound of 
approach 

When it IS necessary to resect only a small portion of the left colon 
to remove a solitary benign bleeding papilloma, the one stage resection 
and end to end anastomosis is performed The same preoperative care 
for correction of blood loss, dehydration and malnutrition is employed 
The "aseptic” closed method of Parker and Kerr has not given us the 
same uniform good results as the open suture technic More suture 
leaks on the fifth or later postoperative day have occurred with the 
former method It is my personal feeling there is too much bowel in 
verted with the Parker Kerr method With both types of resection it is 
necessary to preserve the blood supply to the distal segment This pre 
caution m obese mesocolons requires exposure of the left cohe artery and 


.... ....... pieviunsiy uescrioea ihe wire sutures for serosal to-serosal 
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patients and, although an oJd procedure, it is urgently advised in spite 
of the blissful sense of security growing among surgeons in this age of 
excellent chemotherapy I have not had any experience of extenonzing 
an anastomosed loop of colon because I have yet to find a case suitable 
for such a procedure 

Resections of colon growths are indicated when the lumen is en 
croacbed upon by annular or near obstructing lesions even though 
metastatic hver disease is present fn one of our cases which clearly 
demonstrated the wisdom of this {udgment, operation was done by the 
late Doctor J B Caraeft in 1930 for carcinoma of the descending colon 
with half a dozen metastatic nodules palpated on the surface of the 
liver The patient was a middle aged widow who had to support four 
children by the income earned as a school teacher She returned to her 
full dubes and, for seven years thereafter to our knowledge, she was 
in good health and fully able to continue in her same wage earning 
cipacitv 

VULT7PIE STACE RESECnoV ASD A\ASWHOSrS 
(RANKIN MIKUJCZ) 

The onginal four stage Miicuhcz reseebon seems to be outmoded 
and u now supplanted by Rankio's modificabon so that it is a three stage 
procedure today It holds a prominent place m the treatment of those 
individuals whose disease presents pencohe extension associated with 
abscess, celluhbs or tumor m another viscus The splenic and si^oidal 
areas of the colon present interesting diagnosbc problems Suffice it to 
say that pencolic abscesses are most common in these hvo locations 
whether from pnmary carcuJoma of the bowel, pennephnbe abscess, 
diverbcuhbs or secondary to pelvic tumors Reseebon of the colon is 
often required under these circumstances so that the Mikuhcz teaching 
that the peritoneal cavity and the bowel lumen must never be open 
simultaneously must be strictly followed 

In performance of the Rankin Mikulicz reseebon, several demands 
must be met The width of resection is dependent on the amount of 

' ^11 — , J ^ ^ J m vA / 1 1 


Obviously the segments of bowel perforating the abdominal wall 
must rest there without tension to retract below the abdominal mus 
culature We urgently protest against any sutures in the bowel wall m 
the mesence of obstructed colons Tying appendages 
appronmate tie loops for lie constnichon of tie spur oall suffice in the 
Snee of obsttuefon TOen obstrochon » absent, the spur can be 
made by sutanog the longitudinal taenia together 
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The obliteration of the spur (second stage) must^not be done^bur 
nedly m the sense that it is crushed away The teno spur crusher has 
played a role m this false idea Hie purpose of tlie instrument is 
duce necrosis of the spur by a gradually increasing pressure until the 
local blood supply is obhterated The instrument should be so con 
structed that it can be inserted eadi blade singly to permit a palpating 
finger to pass doivn through the other stoma and determine if adjacent 
small bowel has slipped up between the curved segments of the colon 
making up the spur In this manner the blades can be approximated 
without causing injury to the small bowel and consequential peritonitis 
The blades male and female of the instrument should make even 
pressure through their entire length For this reason instruments with a 
pivot joint are worthless and may be injurious Those which are 
approximated on threaded bar by nuts best answer these problems 
The thud stage of the Ranicin Xlikuhcz resection is earned out 
by the same technic as described for closure of cecostomy 

LOOP OR PERStANENT COLOSTOMY 
Loop or permanent colostomy for obstructed, or ulcerated irre* 
sectable lesions of the rectum or sigmoid is occasionally necessary It 
should be placed at a sufficient distance from the ihac crest to permit 
the Outer run of a colostomy bag apparatus to he between the 
colostomy stomas and the bone It should be high enough on the 
abdomen so that the patient can inspect it readily for cleansing 
purposes A McBuroey incition in the left lower quadrant of the ab 
domen is the choice The loop of sigmoid and mesosigmoid selected 
should not contain gross carcinoma It should be sufficiently long 
that It protrudes above the skin with the marginal vessel resting on the 
skin Without tension 

Frequently the mesosigmoid is too short to fulfill the above re 
quirements By incising the lateral sigmoid along the long axis of the 
bowel the loop can be nnde sufficient to protrude freely above the 
skm level Assuming the sigmoid could not be sufficiently mobilized 
a transverse colostomy is then in order 
Occasionally the mesosigmoid is too long and it is desirable to pre 
serve the segment of the bowel to permit absorption of liquids for 
passage of well formed stools The mesosigmoid is then shortened by 
pheatmg it with a senes of chromicized catgut sutures placed m a 
purse string manner In all cases of permanent loop colostomies the 
mesosigmoid must be sutured to the parietal peritoneum m the lateral 
gutter to prevent a knuckle of ileum descending throu^ that space 
into the pelvis and thus bccommg obstructed We have seen three 
such compheahons months after colostomies in which this precaubon 
was not taken One of the recent cases had the small bowel adherent 
and obstructed in a ventral hemial sac about the colostomy site 
The colostomy loop is held suspended above the skm level by a 
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glass rod (such as njuddier) ii^iose ends are connected by a loose 
piece of rubber tubing passing over exteriorized bowel No sutures 
are allowable behveen lie parietal wound and the bowel wall Tie 
apoueurofac layers of the abdominal musculature must be appron 
mated with sufficient play about the bowel that postoperative edema 
or abdominal distenbon wall not pemut them to necrose the boivel 
wall “liat error in technic has been a cause for pentomtis or grade 
C Wounds The extenonzcd bowel should be inspected for cyanosis 
after wound closure If it is present, sutures must be loosened in the 
abdominal wound 

Surgical drauaage of the exfenorixcd loop can be immediate after 
closing the skin, and protecting the freshly repaired wound by 
petrolatum gauxe, by using a purse stnng of Pagenstecker linen in 
a Circumference that %viU permit a crucial indsion on the anti toeso 
portion of the bowel loop through which the £rst flange of a Paul 
tube can pass to be anchored by the ends of the first purse-stnng tie 
fiirther inversion can be made by two succeeding purse stnng sutures 
of gradually increasing diameter These latter two are knotted about 
the Paul tube above the second flange 

CToleSs obstrucboa compels surgicm dramage throu^ die loop 
division of the loop down to the level of the underlyuig glass rod ts 
deferred until the fiftli postoperative day It can be elected to do 
this transechoo on tie third postoperabve day or thereafter Inspec 
bon of the viability of ettenonzed bowel must be earned out daily 
unbl the loop is divided Since tlus operation is often performed m 
dehiiuted and elderly people, a review of lie daily temperature 
pulse and respuatory rate record is not sufficient to reveal senous 
complicabons such as peritonitis or wound infection 


KKPAin OF THaUSUTIC PERFOiWTIOS OF THE COtO 
Traumabc perforations of lie colon have occurred in our experience 
only from external wounds of violence with the exception of course 
of those blown out at a necrobc area by enemas or those occurring 
at a postoperative suture line Most of the perforations have been 
due to gunshot wounds The problem of their management is pie 
sented by the associated damage to the blood supply as well as the 
actual perforabon Because of other associated perforations of viscera 
bone and hemorrhage the surgical shock must be overcome pnor to 
repair of the bowel There ts lack tune from the slandpoa^ of 
the patients welfare, to permit reseeboo and anastomosis under these 
circumstances The procedures used may be anything from a simple 
cofoslomy through a solitary perforahon to a fTankin tfucunez- re 
seebon after hgabon of tie injured vascpUr tree Speed « paramount 
and cm be done mosi qn.cMy In ^ntrol bleeps P«v^< 

einaene and duwMsh pentomlB o left to Ibe judgment ol me 
c^y « bet never fallen to my lot to penml reteebon 



1425 


MODERN TEOINICS IN COION SURGERY 

anastomosis m gunshot perforation of ihe colon 1 have yet to see colon 
perforation without small bowel, bladder or gastric perforation at the 
same time 

Traumahc perforations, some recognized immediately, and others 
not, occur during the course of extensive pelvic operations— hystero 
oophorectomies If the perforation occurs in the rectosigmoid areai 
I advise immediate repair after dividing the pelvic peritoneum 
antenonly and laterally so that the tepaued bowel is then covered by 
the constructed peritoneal flaps and enlemal drainage is by the extra 
pentoneal route through the ischiorectal space or the vagina (near 
the posterior fornix ) All such cases require a temporary sigmoidostomy 
through a No 23 F catheter or rectal tube inserted hi classical Senn- 
Stamm technic through a stab wound in the left loiver quadrant of 
the abdomen Transpentoneal drainage of the pelvis is also required 
M^en the perforation is delayed or recognized durmg the post* 
operative period, transpentoneal drainage of the pelvic abscess Is 
made with the end of the tube % inch, if possible, from the source 
of the fistula That tube is sutured to slao of the drainage wound and 
allowed to remain untouched except to see that its lumen is kept 
open by apphcatcis A Dcn'iuc defuncUotung colostomy on the trans- 
verse colon IS in order after changing to fresh gloves, drapes and 
goivns when the pelvic drainage has been inserted The drainage tube 
to the proximity of the rectosigmoid perforation is not shortened for 
at least ten days after its insertion, and then only if there is de 
crease in discharge of exudate for two successive days previously 
and the septic course of the patient is on the wane The tube should 
not be shortened more than Vi inch on each occasion It can be twisted 
at daily intervals if necessary to prevent its adherence to peritoneum 
After the pelvic abscess has been drained dry and exudate has not 
been seen for two months the transverse colostomy can be closed 

MISCELLANEOUS 

Fecal Fistula —The causes of fecal fistulas are as follows (1) a 
tract which is too «hort, (2) a tract which is too long (as just men 
tioned in the case of pelvic abscess originating from perforations 
in the rectosigmoid area), (3) obstruction of natural outlet, (4) 
malignant tumors (5) specific and granulomatous infections, and (6) 
foreign bodies Treatment of fistulas requires the eradicabon of these 
causes utilizing the various technics already described 

Si 

of 

pi 

tc ui wiuiiuuid in colon and rectal surgery for cancer, 

more, rather than less, radical dissection of the pelvic lymphabes is 
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required and it is unsa/e to perform that treatment for pnmarv 
fesions at the level of the lower sigmoid and distai mthouf iigatiag 
the inferior mesentenc artery at its juncbon wath the supenor hemor 
rhoidaJ Finally, there is nothing to add more to a patient’s discom 
fort than a penneal colostomy discharging liquid contents 
Roiew.— The technical problems created by the disturbance of 
ph>siology because of vanable types of pathology have been re- 
newed Other sources of literature, such as the works of Ranhn, 
Parker, Kerr and Devine, give more detail for their osvn procedures 
and, therefore, repetition is not necessary More improvements can 
be foreseen in colon surgery, such as the Russian technic of using 
the transverse colon to supplant the resected portion of the esophagus, 
or, perhaps, anastomosis of arteries and veins may be made possible 
to lessen the necessity for colostomy, but such is not practical as yet 
To give the pahenl the best opportunity to be freed of his disease, 
the sound principles of Mikulicz, Rankin, Wangensteen and Lahey 
must be studied and the surgeon utilize those giving the best re 
suits in his bands 



THE SURGICAL MANAGEMENT OF ULCERATIVE COLITIS 

L Kbaeeji Feucuson, M D • and Rodert F Welty, M D 

CimoNic ulcerative colitis still remains a disease the primary treat 
meat for which hes in a carefully regulated medical regimen How 
ever in a considerable group of these cases such treatment fails and 
the only hope of relief lies m surgical intervention This group con 
stitutes about 25-30 per cent of all cases m which treatment is at 
tempted and it is wth these cases we are primarily concerned in this 
paper 

The etiology of ulceratne colitis is not understood though con 
tributing factors such as the emotional mike up of the patient are 
recognized No single bacternl agent his consistently been isolated 
m all cases as it is possible to do m a specific entenbs such as 
typhoid fever It is not surprising therefore that chemotherapeutic 
and antibiotic agents have generally failed to produce dramatic cures 
For many patients who have shown improvement with the admmis 
tration of these agents the relief is only temporary and must be at 
tnbuted in part at least to the niluial course of the disease which 
IS one of remission and rehpse Others may improve after chemo 
therapy because of the mHuence which these agents have on any 
ulcerated suiface which is secondaiily infected For this latter rea 
son chemotherapeutic and antibiotic agents may be of value in the 
management of ulcerative colitis either in attempting to control the 
disease by medical man-igemenl or m preparing the patient for 
operation if conservative treatment faib 

The length of time which one is justified in spending in attempt 
mg to bring the disease under control by medical means cannot 
easily be set do^vn in figures appbcable to all cases Ileostomy is still 
considered with disfavor by most patients and by many of their 
physicians The alternate which faces a patient seriously ill with this 
disease and not responding to treatment is even worse however 
Ileostomy should no longer be considered as a measure of desperation 
m these cases It is not fair lo subject a patient to a long penod of 
suffering and disability with permanent damage when a relatively 
simple procedure can afford him relief Nor is it fair to the surgeon 

^ ^tom *e Department of Surgery Graduate School of Medicine University 
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lo present him with a desperately d! and monbund patient and ex 
peel him to perform miracles ifl resuscitation 

INDICATIONS FOB SURCERV 

The usual indication for surgical intervention is failure of the 
patient to show satisfactory improvement on an adequate medical 
program Just what constitutes satisfactory improvement must be de- 
termined in each case individually There should however be return 
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factory medical cure, even though he has do fever, and no blood or 
pus in biS stools (Fig 423 ) 

In addition to the usual indications for ileostomy, there are ccr* 
tarn complicitions of the disease locally which may require ^8®°^ 
surgical intervenbon With prolonged disease leading to much de 
strucbon of the bowel and Teplacement by scm tissue, obstruction 
of the lumen may ultimately result (Fig 4^4) 

So much destruction of the bowel may take place in severe cases 
that the wall is eroded through completely and free perforation takes 
place This catastrophe usually occurs in t patient who is critically ill 
ivith a fulminating type of the disease and the mortality is close to 



Fig 424 —Specimen of coloa showing extensive disease of the entire large 
bowel with tekUvely little mucosa lemalntng The abrupt cessation of the disease 
at the ileocecal valve u shown at top Bottom loop is sigmoid where submucosa 
is covered in spots by mucosa 

100 per cent If the petfonlion oecuis only slowly, walbng off of the 
area may occur and a localized abscess rather than a spreading peri 
tomtis results Should the wallmg off process involve an adjacent 
viscus such as the urinary bladder or a loop of bowel, then an mterml 
fistula may bo established 

One of the most serious comphcatlons of ulcerabve cohtis is mas 
sive hemorrhage As m active bleeding from a peptic ulcer, operative 
intervention is to be deferred if at a]] possible during the acute 
hemorrhage The general condition of the patient is maintained in 
the meantime by transfusions of -whole blood in the requued amounts 
In desperate cases which fail to respond to such expectant therapy 
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an ileostomy may be attempted m *■ — *' 


- w ui ijiigations through the mucous 
nstula or b> rectum are generally of any value in controUmg the 
bleeding from the colon T^rombm solutions, various hemostatics and 
astringents ba\e been used mtbout resalt, nor his the adimaislra 
tion of vitamin K appeared to be of mudi benefit Following ileostomy 


Fig 425— Double contrast banum enema showing pseudopolyposis In tins 
case the sigmoid ai»d reettem wens not ici>o(ve<( It wus possible to perlom an 
il'-osigmoidostomy and to resect the rnsoKed bowel. 

majsn e hemorrhage may occur from the colon Such cases require 
care/uf snppnrtn e therjp} for stirgKxil efforts to contra} the bemor 
rhage would demand colectomy This procedure m the face of mas 

is a recurrent 
’ , marked by re 

neaieu uisue destruction trad repair A« a result o( (lie cont.nuri 
stimulation, regeneration and repair i pseudopolypo.d lining 
Juenily deielops in llie Wd (Fig 43) In a small percentage 
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which cannot be ignored, however, malignant change sets m and 
carcinoma develops It is likely to be a highly malignant form of 
carcinoma because of the >oitng age group in which it occurs and be* 



1 ■!; 4S0 — Carcinoma o( cecum lupenmposed on chronic ulcerative colitis of seven 
years duration 

cause It manifests its presence by symptoms which are not unlike those 
of colitis and may therefore be attributed to the original disease 
(Fig 426) 

PREPARATION FOR OPERATION 

The nutrition of these patients should presumably be at tlie best 
level which can be obtained by diet in the face of the disease It is to 
be expected that this will be far from optimal for a nutritional dis- 
turbance is one of the very reasons why surgery is being undertaken 
However, there is no excuse ior permuting the patient to enter the 
operating room without making certain that his fluid balance is ade 
quate and his blood chemistry within normal hmits, especially the 
blood chlorides, carbon dioxide combining power, and urea nitrogen 
The serum proteins may be quite low and can be only partially raised 
by oral or intravenous amino acids, plasma, serum and whole blood 
The anemn, characteristic of this disease, should be corrected to a 
satisfactory level Parenteral administration of vitamins may be ad- 
visable to overcome the avitaminosis commonly associated with long 
standing colitis ° 

Surgery m the fulminating case is to be avoided if possible The 
morfil.ty in such cases is evtrnnely hi^ It such a case is seen early. 
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in ileostomy may be attempted m the hope that diverting the fecal 
stream may permit the body forces to control the source of the hemor 
rhage The mortality of such surgery is of necessity high In our ex 
periences no local instillations or irrigations through the mucous 
fistula or by rectum are genCTally of any value in controlling the 
bleeding from the colon Thrombin solutions vanous hemostatics and 
astringents bave been used without result nor has the administra 
tion of vitamin K appeared to be of much benefit Following ileostomy 



Fig. ■ilj —Double contrast baniun enema ibowiag pseudopoIjTiosts In tl ts 
C4ie the sigmo d and rectum were not involved It was poss ble to perform an 
ilcosigmo dostomy and to resect ll e involved boweL 


massive hemorrhage may occur from the colon Such cases require 
careful supportive therapy for surgical efforts to control the hemor 
rhage would demand colectomy This procedure in the face of mas 
sive hemorrhage would carry a prohibitive mortality 
In the natural history of ulcerative colitis there is i recurrent 
cycle of remission and relapse Histologically this is marked by re 
peated tissue destruction and repair As a result of the continued 
stimulation regeneration and repair a psendopolypnill lin^ Ite 
nuen'l}- deielops in the bowel (Fig 425) In a small percentage 
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Crampy abdominal pain, sometunes associated wth vonuting, nuy 
occur, even though the ileostomy may contmue to dram Before this 
technical point was appreciated it was necessary *or us to revise 
the wound closure and release the constiictmg layer The skin and 
the peritoneum are the most common tissues found to produce this 
constncbon , , 

After closure of the wounds and die application of wound dress- 
ings, an m and out suture of heavy silk is placed in the open end of 
ileutn which should project at least 2 inches above the surface of the 
abdomen A mushroom catheter, the tip of which has been cut away, 
IS introduced into the ileum and the suture drawn snug about the 
catheter This provides a water light dosuie for five to seven days, 
long enough to permit good heaUng of the wound We do not thread 
the catheter through this ileum so that its tip passes beyond the ab 
dommal wall wi^m the abdomen In one of our early cases death 
resulted from perforation of the ileum by the tip of the catheter wher 
this techruc was used The clamp on the distal ileum (mucous 
fistula) should be left in place for five or six days 
We do not feel that loop ileostomy should be used in the treatment 
of this disease It does not completely put the colon at rest and it 
affords an opportunity for Uie disease process to progress upward and 
involve the normal Ueum of the proximal loop The extra tune re 
quired to carry out a divided ileostomy is not great and requires no 
added anesthesia Even a poor risk patient can be earned through the 
operation successfully by the judicious use of intravenous fluids and 
blood 


POSTOPERATIVE tARE 

The chief function of the large gut is that of resorption of fluid from 
the fecal stream Following ileostomy, the body mechanism must re 
adjust to the loss of this resorptive surface In time the small gut 
takes over this function, but for several days the fluid and electrolyte 
loss may be so great through the ileostomy that several liters of a 
sahne solution must be administered daily m order to maintam the 
fluid and electrolyte balance The blood chlorides and carbon dioxide 
combming power must be waldied closely and flie urine output 
recorded so that the type and amount of fluid reqmred can be accu 
rately gauged Even ^ter flmd loss has been adjusted, electrolyte 
deplehon, especially chloride loss, may continue and be unrecognized 
This loss may not manifest itsell tor ten to fourteen days after opera- 
tion The patient, who probably has been doing quite well, suddenly 
develops lassitude, pallor, cyanosis, tachycardia, cold clammy extremi- 
ties, a fall m blood pressure, crampy abdommal pam and perhaps 
nausea and vomiting If a blood sample is drawn at this time the 
^onde level is quite low, and the patient responds dramabcally to 
large amounts of mtravenous satm** ’ 
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however, and fails to respond promptly to medical treatment, te^ in 
a matter of days, immediate deostomy may save some lo this group 
We have had no personal experience in the use of the indwelling 
Miller-Abbott tube in the ileum for a matter of several days as 3 
“medical ileostomy 

ANESXnESIA 

The anesthesia of choice in these cases is spinal It provides excel 
lent relaxation and a quiet field in which to work This shortens the 
operative procedure and minimizes trauma Even in poor risk patients 
a small dose of procaine intrathecally permits ileostomy to he earned 
out wth ease and celerity 

OPERATIO 

The abdominal cavity is entered through a right lower quadrant 
muscle splitting incision This incision u placed well inside the antenor 
supenor spine of the crest of the flium and a little higher than usual 
so that the bony protruaence will not interfere with the subsequent 
fitting of a bag The ileum is divided several inches above the level 
of the disease process, which usually stops sharply at the ilwecal 
valve but may extend well up the ileum also The proximal loop is 
brought out through the mcision as a permanent ileostomy During 
the operation no attempt should be made lo palpate the diseased 
bowel Vigorous explorabon may lead to rupture of this friable struc 
ture with a resulting pentomtis The distal loop is ertenorized 
through a stab wound in the midbne below the umbilicus This wm 
permit ready access to the remaming terminal ileum and colon with 
out disturbing the permanent ileostomy should subsequent colectomy 
be necessary Under no circumstances should the distal loop be 
turned in and dropped back into the abdominal cavity Subsequent 
healmg of the colon might lead lo scar tissue contraction to such a 
degree that obstruction of the lumen would occur and a blind loop 
result Several fatalities have beeu reported following rupture of such 
• " ’ . • * ^ - 1 which rupture 

. y colectomy to 


■ 'omy IS that of 

prolapse This can be minimized by taeJong the mesentery of the 
bowel to the abdominal wall for a distance of several centimeters 
No sutures should be placed through the gut itself lest fecal fistulas 
develop about the ileostomy and be a constant source of infection and 


*”ri^rc^of the wound about the ileostomy should not be too snug 

=5 



HJETALLIC SUTURES AND LIGATURES 
W Wayne Babcock, MD, FACS, FIGS' 


IIISTOmCAL ACCOinST 


The use of metallic sutures and ligatures is not new, for the ancient 
Greeks used not only silk, hemp, catgut and tendon but also gold wire 
Galen referred to ligatures of gold wire, as did Hieronymus fifteen 
centuries later when he lectured at Padua to William Harvey on 
ligatures and the valves of veins and laid a foundation for Harveys 
Anatomica de Motu Cordis“ of 1628 Metallic ligatures apparently 
were then ignored until early in the nineteenth century, at a time 
when surgeons were greatly troubled by the chronic suppurating 
sinuses which followed the use of nonabsorbable ligatures and per- 
sisted until the ligature was removed 
It had become standard surgical practice to leave the long ends of 
the ligature hanging from the wound until it loosened and could be 
wilhdrawm To avoid this di» Uy m wnund healing^ Philip SynS Physic k, 
Professor of Surgery at the University of Pennsylvania, introduced 
a bsorbabl ? >.»f, niM <n*' sfied with the 

wound reactions thaf m 1 R 16 ] ise of le ad 

wire sutures for he had noticed that leaden missilps embedded in 

»ie body often remained for mapy ;fAart uithmif i>Mdpnt rea7iir)n 

This stimulated H F Levert,*® of Alabama, to perform a senes of 
experiments in which the carotid or femoral artery of dogs was ligated 
with one of a variety of materials In fourteen experiments ligatures 
of lead, gold silver or platinum xvire were used, none of which, 
despite the lack of aseptic technic, delayed healing or produced tissue 
separation, suppuration or other evidence of irritation or inflammation 
Brass wire used in two experiments caused, however, a surrounding 
serous exudation and separation of tissues, while in all of the five 
experiments in which silk or gum elastic ligatures were used, an ab 
scess formed about the ligature On the basis of these observations, 
in 1832 Mettauer, of Virginia, first successfully closed a vesicovaginal 
fistula using sutures of lead svire 

J Marion Sims,®'^* * of Alabama, who had had a disheartening 
senes of failures in his efforts to close xesicovaginal fistulas, including 
one affempf mfh lead wire had a jewe/er draw for him sutures of 
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Tlie ultimate life of these patients is made much more bearable by 
the use of a bag (Kermg Rutzai) which is fitted for each individua’ 
ileostomy and is cemented to the skm The problem of skin imtahon 
^vhIch was so disturbing because of the marked excoriation of skm 
about the ileostomy by the lateshnal secretions is now a\ojded The 
close fit of the bag opening about the ileostomy stoma keeps the 
patient dry and the sbn normal In heu of the KcrnigRutzen hag, 
one of our patients places a condom about the ileostomy stoma nje 
end IS cut off and placed withm an ordinary colostomy bag This 
functions so well that he has not used a flutzen b$g 
Many who have a simple ileostomy performed ^d complete relief 
from their symptoms and they require no further surgery For those 
who have incomplete relief of their symptoms or recurrence at a later 
date e g , discharge of blood, pus and mucus from the rectum, pen 
rectal abscess oi arthritis, reseebon of the colon m stages is indicated 
If the condibon of the patient justifies it, the terminal ileum, 

— *, — . -11 - ^ ^ -cted at one time The 

stage If this segment 
rce of trouble it mav 

be preserved Re anastomosis and sphincter control alivays remain 
ns a remote though unlikely possibility 
We have had no personal etpenence with ileostomy performed m 
early mild cases of the disease earned out before irreversible and 
permanent damage to the colon has resulted In some clinics the 
ileostomy has subsequently been closed with good results in 50 per 
cent or more of tbe cases This no doubt is the goal toward which we 
should stnve in the management of this disease for it is only by this 
method that we have any hope today of offering normal bowel func 
(ion once again 
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by changiug classes of medical students m street clothmg, with no 
measures for air sterilization or segregation Of 4000 abdominal opera 
tions, seven of 2000 in which catgut was used in the wound closure 
had wound dehiscence, while of 2000 closed entirely with wire, only 
one patient, an emaciated aged man who had an intestinal resection 
for malignancy, had a \sound separation, although the 2000 wound 
closures with wire included a higher percentage of gastrointestmal re 
sections for malignancy than the other group 
To determme what reactions may occur from the use of various 
suture materials, I had three of my resident surgeons (G H Pratt,®® 
Daniel J Preston^®, and 0 P Large®-) study phases of the subject as 
a research during their three year terms of service Careful tests of 
wound healmg mdicated that the “s« day lag’ before progressive 
union occurs m a united aseptic wound is due largely to irritating 
sutures With approximation by nonirntatmg sutures union began 
promptly and progressively increased m strength Wherever catgut 
was placed as a suture or ligature in the abdominal cavity of a dog 
it soon was covered by adhesions Over stainless steel wire and tubing, 
adhesions did not form Three parallel incisions were made into a 
dogs stomach One was closed with catgut, the second with silk and 
the third with stainless steel wire sutures On reopening the dogs 
abdomen at the end of two weeks the catgut closure was found to be 
covered by a thick layer of adhesions the silk by adhesions of a much 
holler character and the wire by no adhesions The most marked 
and destructive reaction from sutures shown by the experiments was 
that produced by catgut, either plain or chromicized This was a 
very intense pol>’morphonuclear leukocytic infiltration, associated with 
some necrosis of contiguous tissues, the microscopic appearance being 
that of a beginning abscess Similar clioical observations were made 
as we studied healmg wounds in which sutures were buried or 
exposed upon the skin Wound reactions from thyroidectomy, which 
had led to routine irrigation and drainage of the wound m many 
clinics, were not found when the less imtatmg fine silk sutures and 
ligatures were subsbtuted for the catgut Tlie larger the size or bulk 
of catgut left in the wound the greater was the reaction 
Short sections of catgut mlroduced m sterilized skin and left with 
the ends protruding caused reactions corresponding to those obsened 
in the microscopic sections of animal tissues In two days the catgut 
was surrounded by an ar”'* , -u — i. v _ » 

with the formation of a 
with a dark lining zone c 
ing area of relatively sli 

or sixth day while stainless steel sutures left under a plaster cast for 
SIX weeks produced no clinical reaction But most impressive to me 
''rX ft operations by Glen Gibson « of the Department 
ot Ophthalmology who sewed the deft ms of a xvoman xvith a very 
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silver wire, aod in 1849 performed bis tbutseth operatiOQ to close the 
V esicovagical fistula of the colored slave, Anarcfaa A week later when 
he examined the patient he was struck by the excellent appearance 
of the wound The fistula had closed, the surrounding tissues were 
not infiamed or swollen as after his previous operations, the sutures 
had caused no evident reaction on the vaginal surface, and the unne, 
instead of being foul and thick from the presence of mucopus, was 
clear and limpid Two weeks later, by the same means, he had cured 
Lucy and Betsy of their fistulas, and lo all ts said to have successfully 
closed 200 vesicovaginal fistulas Those who copied Suns in the use 
of nommtating metallic sutures also had success The wounds healed 
rapidly and vvith httlc mfiammaloiy reactions 
Despite the success of Suns nearly one hundred years ago, and of 
those who followed him, vesicovaginal fistulas are now usually closed 
‘ ’ ’’ ncify the patient by tying 

le for hvo weeks and oc 
or try an abdominal ap 
proach, failures in closure are common Were the fistula but accurateJj 
denuded and closed with fine, DOiumtating wire sutures the patient 
would not need to be resttsiaed could be permitted out oi hw the 
day after operation, would not require a suprapubic cystostomy, and 
failure of closure would be rare At least this has been my experience 
For best results one should not also introduce a tissue imtant such as 
catmt in the form of sutures or bgatures m such a woimd This is 
well illustrated by Tom Jones’s results at the Clexehnd Chnic Hai 
iQg had 2fi per cent of infections in the abdomioal wound after resec 
hon of the large bowel for caicmoma be was persuaded to try a 
nonimtatmg metallic suture, but be also put in a layer of catgut The 
percentage of infections then dropped to 18 per cent Finally he tried 
an all stainless steel ivire technic, when after 116 operations there was 
but one infecboo 

Personal and Group Experience# —About 1928 I obtamed heavy 
"AUegbeny” (18-8 alloy or stainless steel) wue which was used for 
wiring bone, and by 1931 the finer annealed alloy steel ivire which I 
have Since largely used for sutures or bgatures exceptfor short periods 
of bme when samples of tantalum wire obtained from two sources 
were under lest Dunng the last seventeen years alloy steel wue has 
been used by members of the Surgical Staff of Temple Umversity 
Hospital in wer 20 000 operabons some vnth an all wire technic 
others m which catgut, siik or other mafenal was used as well as 
vrae of 490 inguinal hemioplaslies studied by George Rosemond 
fiiere was one wound infection in 200 consecutive cases m which an 
11 lechntc was used and six infections after 200 operations in 
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invisible protective film of tantalum oxide tends to form on the sur- 
face which IS insoluble in most acids except concentrated sulfuric or 
phosphoric acid \VheD heated to 150 to 175® C or by the flame of a 
match in the presence of air, tantalum bums, with the formation of 
tantalum oxide This renders it difficult and costly to isolate or process 
the metal From the ore, tantahle, the metal is separated by an elec- 
trolytic process as a powder, which is consolidated by compression 
and heat in a vacuum The metal is dense, ductile, and about twice 
the weight of iron If in processing sufficient heat is generated, it must 
be protected from the air It is therefore plated with copper which 
also acts as a lubricant, before being drawn into wire, the copper 
being removed by an acid bath 

Stainless Steel ( 18 - 8 ) .-Stainless Steel is an alloy so strong 
and resistant to chemical and thermal change as to be called the 
“new noble metal ’ It consists cf 18 to 20 per cent of chromium, 8 to 
10 per cent of nickel, 60 to 70 per cent of won, with small amounts 
of carbon, manganese, silicon and sulfur Stainless steel has a melting 
range between 2550 and 2590® F , a specific gravity of 7 90, a cubic 
foot weighing 504 pounds, or about one half that of tantalum It is 
a relahvely poor conductor of heat and the soft annealed form used 
for surgical sutures and ligatures has a tensile strength of about 100 
000 pounds to the square inch In passivating a thin, transparent, 
protective film of chromium oxide forms upon the exposed surface 
The 18 8 alloy steel resists corrosion by most chemicals except metallic 
chlorides certain hypochlorides, bromine, chlorine, iodine, fluorides 
chloracetic, h>drobromic, hydrochloric hydrofluoric and dilute but 
not strong sulfuric acid By incorporating 2 to 4 per cent of molyb 
denum in stainless steel (18 8 MO) a greater resistance to chemical 
action is developed except to chromic hydrofluoric, hydrochloric 
hydrochromic or dilute sulfuric acid This increased resistance is not 
essential m surgical practice The soft annealed stainless steel wire 
used in surgery has a glistening chromium like surface which is not 
tarnished after being buried m the living tissues for years, has a 
high tensile strength and is very flexible, so it may readily be tied 
in -i close knot 

The surgical tantalum wire now on the market is slightly stiffer, 
and not quite so smooth as the alloy steel wire and therefore does 
not slide so readily into a knot as the alloy It has about 50 to 80 
per cent of the tensile strength of the stainless steel is more brittle 
and IS weaker where united by a knot, but is resistant to repeated 
flexions and extensions Multifilament tantal^ of 32 gauge broke at 
483 flexions as compared wlh 390 for stranded stainless steel 
The resistance of a wire to flexion and extension is of special im 
portance when a conbnuous wue suture is to be buned in tissues 
vvhere it wall be subjected to frequent bending With the small wue 
loops left as buried interrupted sutures, tensile strength is more 
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fine stainless wire suture (41 gauge, or 00028 in } The \vue served 
both as the needle and the suture A year later a second \vire suture 
was introduced to close the coloboma more perfectly. The patient 
now has bad these svire sutures m the iris for about six years wthout 
evidence o! irritation 

COJtPARIsON OF THE METALS USED AS SUTURES 

Wire to be used as a suture or ligature should be made of jnetal 
that is strong, very flexible and practically insoluble in livmg tiisues, 
and therefore will not cause chemical or electrolytic reaction or stain 
ing A bnttle ahoy like vitallium (compound of cobalt, chromium and 
molybdenum} cannot be drawn into wire, an alloy containing copper 
or zmc, uhich are particufarly toxic in vivo, may be expected to 
cause tissue irritation Ticonium and monel metal lack essenbal 
physical or chemical qualities necessary in sutures and ligatures 

Silver IS well tolerated when buried in living animal tissue, but 
with adjacent fluids forms chemical compounds, parbcularl> a sulfide 
which stains the surrounding (issues a permanent dark greeu The 
antiseptic quality of the compounds formed from silver m ti$5ue$ 
and in culture media led to the extensive use of silver wire for the 
closure and of silver foil for (he covering of wounds by Halsted Silver 
wire not only permanently stains the tissues but lacks tensile strength 
and resistance to flcvion and extension Previous to World War I, ioT 
a number of patients I introduced '• a large silver wire filagree in the 
defective anterior abdominal wall, as suggested by the elder Bartlett * 
The silver wire was well tolerated, even m the presence of infection, 
but postoperative roentgenograms showed that the buried wire soon 
fragment^ into many short pieces Thinking that fine silver chai'i or 
silver mesh would be more flexible and Jess apt to break, I implanted 
the mesh or up to 15 feet of the chain between the layers of weakened 
abdominal walls ** * This also soon broke into many pieces yet gave 
considerable support as living tissue grew through Ae links of the 
chain Jn later years a number of these abdominal walls have been 
reopened, revealing a widespread, intense dark green stain, the tissues, 
although living appearing as if dead 

Of the elements, only tantalum has shown the ductility, strength 
and insolubility required for a metallic suture or ligature Of the 
alloys, only the stainless steels seem at present to be adaptable 
Tantalum.— Tantalum, the 73rd element in the periodic table has a 


nt concentrated suUuric or piiospnoric ouu. ui w, 

“less they contain Juonne, free SO, or are strongly alMme A thin 
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from one spool to another, as each turn on the spool by hand may 
twist the wire 180 degrees Then the wire comes off the spool m a 
senes of coils These when straightened out often form kinlcs m tlie 
wire that interfere with its bemg pulled through the tissues Therefore 
the wire should be rolled off the spool without twisting, and cut in 
straight lengths usually about 18 inches long or coiled on special 
plastic car(h Each size of the straight lengths is made mto a bundle 
of twenty five or more wires, which is given a spiral wrappmg of No 
35 wire, the ends of which are tied about the bundle These bundles 
or cards of wire may then be sterilized repeatedly without harm m 
the autoclave or in boilmg water with surgical instruments It is ad- 
vised that the wire be not sterilized while tightly wound on spools 
or on wooden holders The latter also may give off irritating resms or 
other products 

The wue also is supplied swaged m atraumatic needles, especially 
desirable for the suture of intestine, bile ducts, ureter, bladder, 
arteries, nerves, tendons and the like 

Selection of Wire.— Sizes of rustless wire employed for sutur 
iDg wll obviously vary with the structures to be sutured To unite a 
nerve 0 015 inch in diameter, a 40 gauge ( diameter 0 00314 inch } wire 
threaded in a No 10 or II bead threading or atraumatic needle, or for 
closmg the intestinal serosa, espeaally m an infant, size 39 or 40 per 
mits a dehcacy of technic hardly available with any other known suture 
material For the intesUoal serosa of an adult, 86 to 38 gauge (0005 
to 0 0039 inch) wire is employed, while 35 or 86 gauge (0 00561 to 
0005 inch) wue may be employed for the thick walled serosa of the_ 
stomach of an adult, 38 or 40 gauge wue is an excellent dermal sutnr? 
as for the thin skin of an eyelid For closing the abdominal wall of 
an adult 32 gauge (0 00795 inch) wire is emplo>ed for the peritoneum 
and overlying muscle, 30 gauge (001003 inch) for the aponeurosis of 
the external oblique muscle or the anterior sheath of the rectus muscle 
Size 30 IS the largest wire it is necessary to use in soft tissues Sub 
cutaneous fat is closed with interrupted 35 gauge, which also may 
include the skin If a buried roiv of interrupted 35 gauge wire sutures 
has been employed in the fat, the skin of the abdominal wall is umted 
with interrupted supporting sutures of 35 gauge wire, and a con 


several months For most operations 35 gauge for closure of skin, fatty 
fascia and serosa, 32 gauge for suture of the thinner aponeurosis as in 
cmlien and 30 gauge wire fw adult, heavy fascial layers, muscle 

irea and Ligatures.— To prevent 
om the sharp ends of the larger 
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unportaot than flexibility Tantaluni is, however, quite adequate for 
the closure of the abdominal wall or for other purposes of a metallic 
suture or ligature, and might be preferred were stainless steel wire 
unavailable 

\Vhen large quantities of wire are used by the surgeon the cost is to 
be considered The present retail price of SO B & S gauge tantalum 
wire IS $3 54 per hundred feel, for stainless steel wire, about 33 cents 
provided one-quarter pound (935 feet) is purdiaseA In wholesale 
quantities this size of the alloy ‘ , . i in 

per hundred feel A tantalum 
$39 20, while the lighter, mor 

plate of alloy steel of the same dimeosioos may he obtained for less 
than 25 cents 

Conclusion.— Living tissues are equally nonreactive to embedded 
tantalum and 18-8 alloy steel wire Irrespective of the much greater 
cost of tantalum, the superior physical qualities of the ai^oy give it 
supremacy when used in operations 

EFFECT OF RADIATIOV OF SIETaLS EMBEDDED IV UVIVC TISSUES 

It has been urged, apparently largely on theoretical grounds, that 
senous damage may result if solar, roentgen or diathermic radiation 
enters parts of living body containing embedded metal ^^aoy of our 
patients having buried wire sutures in the abdominal wall or withm 
the abdominal cavity have been exposed to roentgen rays without 
evidence of damage At my request George Henney, of the Roentgen 
Department of Temple University, exposed animal tissue containing 
small plates of tantalum to heavy roentgenization and diathermy, but 
found no evidence of tissue uijury I therefore doubt if any one of 
’ ’ ” ' — r » I. „ ^mA otofi ron 

■ r 

. U 

, . • P 

Prudence here suggests that diathermy should not be used and that 
direct exposure to the hot sun or to x rays be bnef 


DIRECnOVS FOn THE SURGICAL USE OF STAINLESS ^RE 
Before bemg submitted for surgical use the wire should be cleansed 
of lubncaUng material by the manufacturer by washing m carbon 
tetrachlonde or other solvent and passivated or given a coating of 
chromium oxide and freed of microscopic metallic particles or other 
contaminants resulting from processmg bv immersion m SO percent 
nitnc acid at 65’ C for one half hour 
For the satisfactoiy use of stainless wire sutures and ligatures a 

snecial technic should be carefully followed First the wire should not 

he twisted, as usually occurs when it is wound m the usual fashion 
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from one spool to another, as each turn on the spool by band may 
hvist the wire 180 degrees Then the wire comes off the spool in a 
series of coils These when strai^tened out often form lonks m the 
Wire that interfere with its being pulled through the tissues Therefore 
the wire should be rolled off the spool without twisting, and cut in 
straight lengths usually about 18 inches long or coiled on special 
plastic cards Each size of the straight lengths is made into a bundle 
of twenty five or mote wues, which is given a spiral wtappmg of No 
33 ivire, the ends of which are lied about the bundle These bundles 
or cards of wire may then be sterilized repeatedly without harm m 
Qie autoclave or m boiling water with surgical instruments It is ad 
vised that the wue be not sterilized while tightly wound on spools 
or on wooden holders The latter also may give off untating resms or 
other products 

The wire also is supplied swaged in atraumatic needles, especially 
desirable lot the suture of mtestme, bile ducts, ureter, bladder, 
arteries, nerves, tendons and the like 
Selection of Wire.-Sizes of rustless wire employed for sutur 
mg vvill obviously vary with the structures to be sutured To unite a 
nerve 0015 inch m diameter, a 40 gauge (diameter 000314 inch) wire 
threaded in a No 10 or 11 bead threading or atraumabc needle, or for 
closing the mteslmal serosa, especially in an infant, size 39 or 40 per- 
mits a dehcacy of technic hardly available with any other known suture 
material For the intestinal serosa of an adult, 56 to 58 gauge (0005 
to 0 0039 inch) wue is employed, while 35 or 36 gauge (000581 to 
0005 inch) wue may be employed for the thick walled serosa of th^ 
stomach of an adult, 38 or 40 gauge wire is an excellent dermal sutnr^ 
as for the thin skin of an eyelid For closing the abdominal wall of 
an adult, 32 gauge (000795 inch) svue is employed for the peritoneum 
and overlying muscle, 30 gauge (001003 inch) for the aponeurosis of 
me external oblique muscle or the anterior sheath of the rectus muscle 
Size 30 IS Ae largest wire u is necessary to use in soft tissues Sub 
cutaneous fat is closed with mtemipled 35 gauge, which also may 
include the skin If a buried row of interrupted 35 gauge wire sutures 
as been employed in the fat, the skin of the abdominal wall is united 
tmurt supporting sutures of 35 gauge wire, and a con 


iiiumus tor most Operations 35 gauge for closure of skin, fatly 
asma and swosa, 32 gauge for suture of the thinner aponeurosis as in 
\ gauge wire for adult, heavy fascial layers, muscle 

sheaths and aponeuroses WiH su£5ce 

lethod of Using Wire for Sutures and Ligatures.— To prevent 
injury to hands or rubber gloves from the sharp ends of the larger 
sizes of wre, the nurse should clamp the end of a strand of wire with 



1442 


\V UAYNE BABCOCK 


a hemostatjc forceps and puU Jt from the bundle The wire is fint 
pulled between the gloved fioger and thumb to determine if it has 
irregularibes or weak spots, if present it should be discarded The 
hemostat rs used for tying knots m wue and foi covering the sharp 
end until the strand has been used For suturing, an inch of the wire 
IS passed through tlie eje of the needle and folded against the portion 
of wire entering the needle as the needle is revolved by the opposite 
hand, forming a secure tw’ist back of the needle Firm traction is then 
made upon the hemostaf and needle to flatten the loop m the eye of 
the needle and to make it properly trail the eye so that the loop will 
offer no resistance as the needle passes through the tissues hfultifila 
ment wire does not form a secure twist and is therefore bed snugly 1° 
the needle eye by a half hitch and traction then made to flatten any 
irregulanty 

The technic of tijing the knot is important Only a square knot 
should be used and the second half of the Jmot should be seated with 
firm tracbon Under tracboa stainless steel wire may stretch from SO 
to 60 per cent of its length and its surface then becomes somewhat 
rougher, and has a duller and less ghstetung appearance By this 
microscopic roughening tlie knot becomes more secure If fhe surgeon 
uses a surgeon's knot, or a knot with three hitches or ties the knot with 
one hand, a shp knot may form, one end of the wire simply making 
turns about the other, and the knot will pull apart By test, the simple 
square knot has a tensile strength equal to that of the unknotted 
18 8 wire Leaving the ends long and ^vJstlng them together adds 
undesirable bulk to the suture, and is a disadvantage The ends should 
be cut upon the knot so that no sharp point projects, best done by the 
curved plafc-tnmoiing or gmn trimming scissors used by denbsts 
Surgical scissors as a rule do not contain the high carbon steel de 
suable for wire cutbng 

Tying the suture or ligature u.ilhout contact tetih the sharp ends of 
the wire may be accomplished in several ways That used by the 
writer, after the suture has been introduced, is to pull the wue throu^ 
by the needle in the grasp of the needle holder until only 2 to 4 inches 
project from the tissues to the fiemosrat A xradpoititia of the wire is 
then grasped in the palm of the left hand so that it passes from the 
needle end through the palm and over the terminal joint of the index 
finger (Fig 427, A) With the bemostat the short end ol the wue « 
crossed over that on the index finger where it is held by pressure of 
the thumb (Fig 427, B) The short end is then released again to be 
grasped by the hemostal fhrou^ the loop and then withdrawn with 
traction (Fig 427, C), coxnpJebng the first half of the square knot 
1 Fi 2 427 Dt The left thumb is slipped under the long end of the 
' ,<! immediately covered by the short end held by the 
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slat IS released (Fig 427 F) By depression and oulivard rotation of 
the thumb and index huger the short end ot the wire is pushed throu^i 
the loop again to be seized by the hemostat (Fig 427 G) when by 
firm tiacUon the square knot is completed 
Ligatures are similarly tied but wlh certain precautions A kink 
or other irregularity in the wire may prevent the tying of a secure 
knot so great care should be taken that the wire has no irregularity 
and that each half of the knot is securely seated With a ligature 
each half of the square knot is lied with strong tension With a suture 
the first half of the knot is tied lightly for mere apposition the second 
half with strong tension for security Stranded wire being more pliable 

St 

S> 

double or hgure of eight loop n 
cases the hemostatic pressure 
first half of each knot is seatt 

from which the wire may slip two ligatures should be used For an 
operation such as a thyroidectomy with an exceptional number of 
small arteries to be ligated I have felt that fine silk cotton or nylon 
forms more rapid and secure ligations 
Continuous sutures of stainless steel wire may be employed very 
much as other materials are used For the skm a continuous suture 
saves time just as it does for the buried layers It has been suggested 
that the ends of buried continuous sutures be brought through the 
skin and that the sutures be withdraxvn a week or so later I have 
tried this with buned 32 and 30 gauge wire but found that with a 
close spiral suture the wire could not be withdrawn All the wires 
under traction broke beneath the skrn Lyons and Schulte®* have used 
a continuous 26 gauge 18 8 wire for the deep layers and a 28 gauge 
wire as a continuous mtracuticular suture These are given a rather 
open helical course through the tissues and withdrawn on the four 
teenth day Such wire seems unduly coarse If great care is taken that 
the wire is free from all kinks and abrupt bends a finer wire as 35 
or 32 gauge may be withdrawn after a week I have found no reason 
for placing wire of a larger size than 30 gauge m human soft tissues 
But the strength of a wound will be greater if the continuous sutures 
are left in place Thus far I have had no occasion to remove any of 
the buried coot nuous plain or muUifilament xvires A continuous 
monofilament tantalum xvire which has less tensile strength I have not 
used The multifilament stainless wire is preferred for continuous 
suture as it withstands many bending moxements (Table 1) Before 
using long continuous buried wire sutures the possible difficulty m re 
movmc such a o v u 
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Fig 427 (Continued) — D, Ditnog tbe withdrawal the two hands revolve on 
a circle countercloclnvise, completmg tbe Ent half of the square Imot. E, The left 
thumb is sipped under the long of the wire, which is immediately covered 
by the short end held by the hemostat F, The tip of the left index finger and 
thumb are now apposed as the crossed wires slip into their grasp when the hemo- 
Mal is released C, By depression and outward rotation of the thumb and index 
Mger the short end of the wire U pushed through the loop, again to be seized 
bv the hemostal, when by firm traction Ae square knot is completed 
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'Out 0 001 inch from tiinse gi>cn for catgut 
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all knotted ends m order to extract all of a continuous buried wire 
suture that spirals from one end of the scar to the other 

jrULTIFILAMEJVT WIBE 

Stranded wire, in which a number of filaments are twisted together, 
as in a silk thread, may be made of annealed stainless wire, or the 
filaments may be braided to form a fine or coarse thread Mullifilament 
wire has a greatly mcreased resistance to repeated flexions and exten 
sions, and is especially well adapted for a buried continuous suture in 
tissues subjected to repeated movement 

or. 1 »• r/»/«W ^ I' ' 


pounds 

Stranded 18-8 wire thread 0008 inch in diameter, 32 gauge, con 
sisting of seven threads 0003 inch m diameter twisted upon each 
other broke at 6 to 7 pounds straight pub NVhen two ends were 
united by a square knot, on traction it broke elsewhere than at the 
knot Braided tantalum of corresponding size broke at 42 pounds 
straight pull and was weaker at the knot Stranded stainless steel wire 
0013 inch in diameter, consisting of seven twisted filaments 00035 
inch in diameter, broke at 18 pounds Braided tantalum 0 0147 inch 
m diameter broke at 0 pounds The tensde strength of a mnUifila 
ment usually is about that of a single strand of the same diameter 
Braided tantalum, therefore, from present samples, is less flexible 
and lacks the tensile strength of stranded stainless steel wire of the 
same diameter 

Stranded stainless steel wire - * — ’ 

lengths unwound from a sm 
tendency is even greater \vi 

stranded or braided wire does not puncture gloves or fingers if made 
of the finer filaments As prexiously stated it does not hold a twist as 
well as the single strand To prevent it from pulling out of the eye of 
a needle therefore it should be secured by the first half of a square 
knot rather than hvisting the wire together back of the needle 
It ties in 3 secure square or even “granny knot and bolds well 
when used as a ligature if properly sealed I have used it for inter- 
rupted and continuous sutures and for ligations in various operations, 
wifliout reaction With the exception of certain dehcate procedures, 
as in peiitoneahzation, the suture of blood vessels nerves, tendons, 
ureters and thin walled bowel and plastic operations upon mucous 
membranes and skin it may be employed in place of the single strand 
of wire The twisted stranded or the braided wre has a slight Gigli 
sawhke quality when pulled throu^ tlie tissues while strands of the 
more open twists tend to fray out at the ends unless knotted Stranded 
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i. _ ij , ^ , I. p-eater tendency to 
' ■ the plain wire, al 

* * ■ ■ *ton Therefore the 
monofilament is advised as a buned suture in contammated fields 
Early postopcrativa arnbulation No other single factor has so 
greatly increased the safety of early nsmg after abdominal operations 
as the secure and nonimtatiog wound closure which may be obtamed 
with stainless wire sutures Not only may the patient often be per 


tendency to hypostatic congesbon or having marked arteriosclerosis 
or diabetes usually are benefited by au early resumption of physical 
activity After an exploratory operation revealing an ineradicable 
carcmoma the patient is taken out of bed daily and encouraged to 
go home in three or four days and immediately resume such of his 
preoperabve acbvibes as he is able to perform Such a patient usually 
reqmres less sedation and will be much happier than if he had been 
kept in bed imtil permanently bedfast Apart from transient faintness 
1 have seen no harm from permittuig the pabenl to be out of bed 
during the early days after operation 

FATE OF BURIED STAINLESS STEEL WIRE 

In the Temple University Hospital 18 8 wire sutures have been 
buned m hernias, used as a layer suture for the abdominal wall, as a 
fine dermal suture m plastic operations, to close a coloboma of the 
ms, and for sutures of the palate, larynx, trachea, esophagus, stomach, 
intestme, gall ducts, pancreas, pancreatic ducts, bladder, ureters, 
urethra, “ ’ ’ 

and tend 

the appe ' • . • 

closure of many fistulas (Fig 428 429) and large hernias (Fig 434) 
after operations with other suture matenal have failed. 

In many secondary operations the wire sutures have been exposed 
and removed after being buned many months or years, and have been 
found without fibrous encapsulabon or other tissue reaction or stain 
mg, and with the same bright, shinmg surface as when introduced 
It has been rare to find a broken 18-8 ^vue suture although occasion 
ally there was separaUon of the wire due to a "shp knot” tie Wire 
knots with long projeebng ends similar to those commonly left with 
ba.v^ tensed discomfort and have been removed Sharp wire 
en(& overlooked upon the vagma have brought repercussions and 
buned wire sutures left over a superfioa! bone, as the inner fare of 
the bbia. have been annoying, mdicahng the need of a special educa 
bon m the surgical use of wue 
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IE introduced with a proper technic, buried sutures of stainless wire 
are not painful, although it is to be recognized that the postoperative 
discomtoit of an mliospective patient may be attributed to anything 
including the sutures used The possibility of legal action being taken 
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Fig 428 -Cecal prolapse cecal and jejunal fistulas and hernia following 
enterostomies for Ueos from appendiceal abs^ss (Mr B ) Condibon alter eighteen 
months of hospital treatment 

Fig 429 -Result of closure of fistulas teducuon of prolapsed bowel and 
henuoplasty (Mr B } all wire technic three stages 


based on alleged misuse of wire or of similar action for a disruption 
attributed to failure to use wire m the abdominal wall may be con 
templated 

WIRE SCREEN OR CLOTH 

Wue screen or cloth may be made of fine annealed tantalum or 
stainless steel wire so fine and flexible as to have nearly the pliability 
of a cloth yet with so many fine cross wires as to have surprising 
tensile strength Such nonimtating metallic screen may be buried 
between layers o%er very weab areas of the abdominal wall for rein 
forcement and to prevent secondary stretching of tissues The screen 
may be anchored in place by a number of fine xvire sutures During 
the healing process fibrous tissues will grow through the small open 
mgs in the screen giving added support and fixation The cloth is 
made of wire from 0 0003 inch in Uuckness 
^^y resident surgeons Kail Jonas and A S Casanova Diaz, experi 
menting on dogs found stainless steel screen and cloth to be non 
irritating when placed in the tissues or on the peritoneum Even when 
anchored over intact pentoneum tissue grew through the openings 
between the wires and in two weeks had covered the wire in a thin 
layer without adhesion to &e adjacent abdominal organs Even with 
325 mesh wire cloth, made of wire 0 0003 inch in diameter with 325 
strands to each inch of warp and each mch of woof, the openings 
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only 0 0025 inch in diameter were penetrated by new tissue Stiffer 
wire screen may be embedded m the gubcutaaeovs tissues to restore 
contours on the surface of the head, face or other parts AVire screen 
given fixed desired curves buned la sliding or predicted flaps and 
perhaps lined by skin grafts may be used in difiicult restorations as 
of the ear, nose, trachea and the hke 

JIETALLIC cranioplasty 

Plates of *nver, platinum, gold, vilalhum and alloj steel have been 
used repeatedly to cover defects in the skull During the recent war 
tantalum was largely used, but stainless steel is liglifer, equ3H> non 
irritating is easier to cut and shape at the operating table, and is in 


results with stainless steel plates implanted m the skulls of dogs and 
have used the plates m five patients They believe that plates d m 
expensive stainless steel may replace vvith advan*agc those of tantalum 
for covering defects in the skull In no aseptic case was there evidence 
of irritation from the metal The plates used have been 0015 inch 
thick As serum may otherwise accumulate above or be’ow any cf the 
metal plates used they should be perforated or a section of h"avy 
stainless wire screen used as suggested by Boldrey* This screen is 
commercially available and inexpensive yet so strong and rigid 'is to 
form an adequate replacement implant for large defects m the sku^l 
Certain projecting wire ends of (he screen may be bent down at riijlit 
-'ngles to be inserted in superficial dnl! holes made in the skull for 
fixation Tlie screen may readily be contoured over a form of proper 
'bape and has an advantage over solid plates in that serum does not 
collect over its surface* 

XtETALLIC TOILS 


Tantalum fori, which has been used about sutured nerves is some 
what di^cult to cut and wrap about the nerve and in the tissues 
may later become fragmented (18-8 foil should be better), but the 
vvisdom of separating a sutured nerve from the surrounding Wood 
supply may be questioned In grafting defects m the facial neive 
exposed in the mastoid the protection of a covering of gold fod as 
used by Ballance and Duel® and DueT’ seems of decided advantage 
from the results obtained 


iicv fW xmc6 TH SEWrtCES TOSI hVS, ANO 

” nWSTnIAL CLIMCS 

tYa nrrident service of a hospital usually has much of its work per 
iJmei ty intcras raMM'>s >');» ■"»? ^ 

tor oerfcun hour, donug lie *, It « a p/ucc rvhoro orror, lo 
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judgment and technic are not uncommon, with prolongation of heah 
mg and disability It is important that only nonimtating sutures and 
ligatures be used Some years ago we eliminated all sutures and 
ligatures except those of stainless steel wre from our accident dis- 


techmc was simplified and the expense of the department reduced 
A former pupil and present associate, John Mmehait, has had seven 
and one-half years’ service with industrial accidents, serving for two 
and one half years in Pennsylvania state mining hospitals caring for 
injuries received in the coal mines, and for five years in the accident 
dispensaries of four Philadelphia hospitals, and with a large company 
manufacturing automobile bodies and stainless steel trams In these 
services he has replaced the use of sitk and catgut sutures by those of 
slamless steel Lacerated and contused wounds were routinely closed 
immediately after the accident, with primary suture of divided tendons 
No tendons have been lost and inflamed and suppurating wounds 
base been very rare, quite in contrast with the results previously ob 
served from the use of silk and other suture materials In his early 
practice a sulfonamide was dusted in the wound but this was followed 
by sluggish healing and the firm adhesion of tendons, so that during 
recent years no antibiotics have been introduced into the wound al 
though they have been administered in other ways 
For the suture of nerves tendons and muscles, stainless wire is the 
strongest and least irritating matenal at present available 
Three sizes of plain stainless steel wire ZS, S2 and 30 gauge, will 
suffice for nearly all ligations and wound closures m an accident dis- 
pensary or industrial clinic, to which a few 38 gauge sutures wi,h 
\ ery fine needles may be added for the repair of a divided nerve or 
sm-ill tendon 

VARIOUS USES OF STARLESS STEEL WIRE 
Difficult Hernias.— Such hernias as well as those of the simpler 
type aie best closed by 32 and 30 gauge stainless steel interrupted 
buried layer sutuies Properly introduced these individual sutures 
rarely break untie or tear out This applies also to tantalum wire 
Large Incisural Hernias.— Large henuas which result from separa- 
tion of the abdominal wound rarely occur when the abdomen is closed 
'«th layers of buried 18 S sutures, and in the repair of such hernias 
the wire sutures are in^iluable (Fig 434) As a second stage pro 
cedure the sutures should be introduced in several layers using mter- 
mpled 30 and 32 gauge vs ire sutures In the immediate closure of a 
dehiscence of an abdominal wound through and through SO gauge 
sutures are useful A part of them maybe introduced well back of the 
wound edges as mattress sutures tied oscr dental cotton rolls to pro- 
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tect the skin The tissues lining the wound usually are too degenerated 
to hold sutures 

aosurc of Intestinal Fistulas upon the Abdominal TTall -Cer 
tain of these fistulas particularly those of the duodenum which may 
result from an accidental injury in freeing the renal pedicle in a n^t 
nephrectomy or the hepatic fiexurc m a right hemicolectomy, have 
been considered incurable Nearly as difficult to close have been those 
of the sigmoid or descending colon resulting from an accidental injury 

' ’ • • «. P 1 L V _ ^ 


sugcessfully closed with jntenupted inverting fine wire sutures For 
an intestinal fistula developing after an abdominal operation in a 
suppurating wound it has been considered necessary to delay repair 
of the fistula until the vvound is free from active suppuration or 
necrotic tissue 

I have found that even in the acute purulent stage it may be pos 
sible to close such fistulas without extensive operjtwn hy merely in 

■’35 36 or 
weeks of 
ig 428) 
e of such 
» r i. lied 

vel 

ges 

to 

m 

ployed in delicate operabons upon the eye In many cases it is not 
necessary to open the peritoneal cavity (Fig 428) For a large trau 
luatic Sstula ol the stomach wbjcb Ihreafeaed the pat 2 ents Me horn 
loss of fluids and food elements closure was first made with inverting 
sutures of 35 gauge alloy steel wire but in twenty four hours the 
sutures broke under the strong peristalbc action Sutures of 32 gauge 
wire were then introduced without anesthesia without secondary leak 
age and with recovery 

Suture of Mucous Meml>rane>LinccI Cavities of ibe Abdomen — 
Stainless steel wire is particularly adapted for the closure of woun^ 
m serous membranes as adhesions do not form over the sutures as 
over catgut and to some degree over silk To pentonealize gastric m 
inteshnal wounds after the inner and muscular layers have been united 
with fine catgut or silk, a size 36 or 38 wire is used, inserted with a 
small round cambric or a fine curved needle The wue is especially de 
suable for the closure of fistulous tracts or to be used in the presence 
of septic contamination loteirupted sutures are to be used so that pen 
stable contractions and distentions of the alimentary tube are not 
interfered with 
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Bile Ducts -A divided or inased common bile duct we have rou 
tinely united or closed during the past ten years with fine (36 to 38 
gauge) wire used as an interrupted suture with the elimination of the 
irritatmg indwelhng T or other tube of rubber As there may be some 
secondary leakage of bile an aspirating sump dram is mtroduced to 
the vicinity of the suture line and continuous aspirabon used for two 
or three days or until bile no longer leaks This method has had a 
low mortality and has greatly reduced the postoperative confinement 
and morbidity 

Pancreas -After removal of a \vedge shaped section of the pancreas 
as for pancreatic fistula the gap has been successfully closed with 
interrupted 35 or 36 gauge wire To anastomose the pancreahc duct 
to the jejunum I have used a short section of rubber tube passed from 
mthin the pancreatic duct into the jejunum and temporarily anchored 
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Fig 430— CoodiUon mow than too yoai aftei oveotwtion foUcwmg Mikolicz 
resection of cancerous tiaosvene colon in a 3W pound patient (Mrs D ) 

Fig 431 —Result of single stage end to end liaiisversostoiny and recoastruebon 
of abdominal wall (Kfts D ) wuc technic primary union 


by a smgle fine catgut sblch so that the tube will later detach and be 
passed by the intestine The surroundmg cut surface of pancreas is 
then closely attached to the adjacent intestme by surrounding inter 
nipted layer sutures of 35 or 36 gauge wire 
After partial gastioesophagectomy or total or partial gastrectomy 
for cancer, I have used interrupted seroserous sutures of wire for the 
outer coat 


The One Stage Pull Through Operation for Rectosigmoid Car. 
cinoma -Preservabon of funcbonal sphincleric and perineal muscles 
uhi^ I first started to develop about 1929 owes much of its success 
to tte use of nonimtabng wire sutures and ligabues The operabon 
is best performed without the use of any other suture material The 
abdominal part is hke a rather expanded Erst part of the Miles opera 
bon except that the bowel is hberated with wider margms of penlo- 
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neum and no pelvic peritoneal diaphragm is fonned Expenence has 
shown that a peritoneal diaphragm is quite unnecessary and that it 
limits the radical nature of the operation In several cases m which 
we have operated to transplant to the perineum an objectionable 
abdominal colostomy after a Miles operation an unsuspected recur 
rence of the carcinoma has been found in the pelvic diapbragn One 
should base no hesitancy in denuding the pelvis of cancer bearing 
peritoneum as this rarely causes troublesome adhesions The recto 
sigmoid having been liberated through an oblique lower left abdominal 
incision and the svound closed wlh wire sutures the asepticized rec- 
tum is dmded just above the divided sphincters and svith the sigmoid 
pulled through the divided sphincters and pelvic floor Tlie levator am 
muscles are closed in layers without tension with size 32 ware and the 
skin with 35 and 38 gauge wire no sutures entering the bowel The 



r g 433 —Baby E aged 18 monlhs All wire closure of evtrophy Partial unnar> 
coatrol 

only drainage used is a sump dnm to the pelvis through the ah 
dommal incision The primary union which usually occurs in both 


Bladder — Stainless wire is the best suture material for the closure 


of a cancerous inbltrafion In oliier cases however i navt- ou 
calcareous deposits on the wire In a number of patients we have 
anastomosed the ureter end (o end with wire or have jmplanted me 
And nf the ureter into the bladder For the latter the end of the ureter 
to bee^ffor Ao„, I ™ .nd half attached ,o a tosth of 
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catgut with a needle on each end The needles are passed throu^ ai 
opening in the bladder and the split ends ol the ureter spread apaii 
on the vesical lining by bringing each pair o£ needlei tbiough tbt 
bladder wall from within and tying the ends on the outer surtace o: 
the bladder Finally the bladder is inverted where the ureter enter 
It by interrupted sutures of size 36 wire 
Exstrophij of the bladder in an infant or young child (Pig 432; 
particularly js a challenge to the finesse of one s surgical abilitj and ar 
acid test of fine suture materials To reconstruct the small bladder 
the minute urethra and external genitalia invites a superlative bandi 
craft and the use of instruments and needles perhaps more dehcatf 
than those yet available Only stainless wire fulfills the suture re 
quirements It is desuable to close the bladder in the early weeks ol 
life to protect the mucosa from mechanical irritation and infection 
The reconstruction of the lucthra and external genitals may be per 
formed later Unfortunately '\ith growth the pubic bones tend tc 
separate farther stretching the urc hia and impairing continence 1 
have obtained a partial control for considerable periods of time will 
alloy wire closure (Fig 433) 

Cleft Lip and TaUte >-In the closure of these defects wc have foi 
years used onlv stunless steel wire It has given lesults far superioi 
to those obtained by catgut silk or silver wire previously used WitV 
the wire successful closures hive been obtained repeatedly afiei 
previous operative failures Intemipted and at tiroes mattress suture 
have been used, the size of the wire varying from 35 and 36 to 4C 
B & S gauge, depending on the age of the patient and tenuity of th« 
tissues For the uvula and soft palate, an upper and lower row of size 
35 Wire introduced with a very fine curved needle is preferred Foi 
the anterior part of the palate and hp the larger and stronger size' 
may be required Some of the fine wire sutures have remained in the 
palate for many years \vith little irritation For all plastic operation' 
within the mouth the nonirritalmg noncapiUary gualitv of the wire 
associated with pliability and strength give it priority 
Vesieu-vaginal Fistnl i» —Such fistulas are dosed with the greatest 
mcidencp of success with fine stainless wire (36 or 35 gauge) At least 
one layer of the wire should be buned As the superficial layer of wire 
may be difficult to remove from the vaginal side after the operation 
ei ea in (he Sims or knee chest posibon there is a temptation to use 
very fine (00 (o ODD) catgut to dose the vaginal surface, but best re 
suits may be obtained with an all wire closure A Sims sigmoid silver 
catheter js useful during the early postoperative stage In none of oui 
a munbef had had previous unsuccessful operations 
through the bladder Or abdomen Was a cyslostomv necessary 
Rcclovaginal Fistulas -For the lower or midrectovaginal fistulas 
fn * 1 ^^ t Penneum and rectovaginal partition 

to (i,e fistula for free dramige and especially to allow the fecal 
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neum and no pelvic peritoneal diaphragm is formed Experience has 
shown that a peritoneal diaphragm is quite unnecessary and that it 
limits the radical nature of the operation In several cases in which 
we have operated to transplant to the perineum an objectionable 
abdominal colostomy after a Miles operation an unsuspected recur 
rence of the carcinoma has been found in tlie pelvic diaphragm One 
should have no hesitancy in denuding the pelvis of cancer beanng 
pentoneum, as this rarely causes troublesome adhesions The recto 
sigmoid has mg been liberated through an oblique lower left abdominal 
incision and the wound closed with wire sutures, the asepticized rec 
turn is divided just aba\ e the dmded sphincters and with the sigmoid 
pulled through the divided sphincters and pelvic floor Tlie levator am 
muscles are closed in layers, without tension, with size 32 wire, and the 
skm with 35 and 3S gauge wire, no sutures entering the bowel The 



Fig 433 —Daby E , ag«l 18 months All wiw closure o/ ewtrophy Partial unnao 
control 


only drainage used is a sump drain to the pelvis through the ab 
dominal incision Tlie pnmary union which usually occurs m botli 
the abdominal and penneal wound I attribute largely to the exclusive 
use of wire sutures In 320 operations of this type personally performed 


there has been no wound dehiscence 
niadder —Stainless wire is the best suture matcnal for the closure 
of the bladder but it should not be exiwsed on the mucous surface as 
’ - miv fnllnw In one patient there were no 

el wire that had been exposed 
the bladder after the excision 
of a cancerous inhltration in other cases, however I have found 
calcareous deposits on the wire In a number of patients have 
nnastomosed the ureter end to end with wire or have implanted the 
end of the ureter into the bladder For the latter the ^d of ‘J’® 
has bee7split for about 1 cm and each half attached to a length of 
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vaginibs to subside before attempting the closure, which then is ac- 
complished With layer intemipted sutures of fine 36 or 38 gauge wire 
A sigmoidostomy is of great advantage as a preliminary to the more 
difficult closures In one patient who had a history of eighteen previous 
operations the fistula was eliminated by transplanting the abdominal 
colostomy through the sphincter am, a second with a history of 
eleven unsuccessful operations for tuberculous rectovagmal fistula 
after a course of tuberculin had a successful closure of the fistula and 
her colostomy In both an all wre technic was used 



Perineorrhaphy.— For a secure restorabon of the pelvic floor catgut 
is not dependable, as in many cases the muscles \v^ puU apart and 
retract if chromic catgut is used I bebeve Fredenck M Douglass first 
had the tementy to unite the levators am with stainless steel sutures 
The muscles should be ^veli exposed and for marked rectocele two 
layers of interrupted 32 ivue sutures introduced in the muscle, taking 
care that they are not directly against the vagmal wall The vagina 
may be so ti^tly closed as to correct an extreme proadenba and the 
procedure serve as a subsbtute for the Le Fort operabon 
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METHODS A^D ADVANCES IN SKIN GRAFTING 
Hans May, M D , F A C S * 

Skin grafting, hVe other types of tissue grafting has developed m the 
nineteenth century Tissue grafting in general received an impetus 
after the discovery of the tremendous regenerative forces going out 
from the host area The question as to what starts regeneration— the 
wound itself or the loss of tissue— most be answered The wound 
attracts hyperemia and unleashes all the innate forces of the tissue 
for restoration This is the start of growth Depending upon location 
and size of the defeat, the hezIvTig of the wouod svdl result «v tesUtuUo 
ad integrum, or in a scar The latter is consideied an inferior replace 
ment of a defect Transplantation of tissue is performed to produce a 
more similar replacement of the lost tissue and to avoid scar foima 
hoo, or to replace a scar 

Although skin grafting was a well developed art at the beginning 
of the century, its real development began dter the first World ^Var 
and resulted mamly from vast experience and improvement in technic 
Gillies, Lexer, Davis, Dlair, Brown and Padgett were foremost in 
developing new technics and increasing immensely the percentage of 
good results To J D Brown we are indebted for the perfection of the 
technic of skin grafting to such a degree that it has become the method 
of choice in many instances where a flap formerly was considered 
indicated 

Choice of the Graft.— The two most widely used grafts are the large 
split graft, consisting of partial thickness of the skin, and the large 
full thickness graft The split graft, as originally used by OHier and 
Thiersch, was cut thin and consisted only of the epidermal layer of 
the skin with a small portion of dermis, but these grafts are too thin 
for use on surfaces where firm covering is required Hence, the graft 
should be cut thicker and should consist of from one half to three 


area, 

nu matter how harmless the infection on granulating surfaces only 
the spill graft jieeds to be considered On the other hand, if the host 
area is clean,'* a choice must be made between the spht and the luh 
IhicKness graft 
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METHODS AND ADVANCfcS IN SKIM CRAfTINC 

Hypertrophic GrflnuIa^fon^ —Hypertrophic granulations are exuber- 
ant, boggy, edematous, and overhang the wound edges To reduce 
then size and to change them into flat granulations, several measures 
may be tned (1) Silver nitrate may be applied daily with a caustic 
stick or in solution, followed by application of gauze soaked in Dakin s 
solution, then a layer of cotton (or cotton mechanics waste) and a 
firm pressure dressing (2) Another method consists of trimming the 
exuberant granulations with scissors, followed by the application of 
silver nitrate and a pressure dressing (3) Daily baths and exposure 
to ultraviolet rays may be of value 
Infected Cramilaitons —7hese granulations are gray and coveicd 
with fibrin, and discharge a purulent exudate Under such condi 
tions, a daily saline bath is essential For patients with large infected 
areas a daily tub bath m comfortably warm water with 5 per cent 
salt may be life saving The surrounding skin should be cleansed with 
soap and water Daily debndement of dead tissue is necessary The 
area is covered with dressings soaked m Dakins or other antiseptic 
solution which is added at regular intervals In profuse discharge the 
dressings should be changed twice daily Cultures should be taken 
from the infected area Depending upon the type of germ found 
sulfonamides, penvedhn or both are administered If necrotizing 
processes are present, sprinkling of the area with crystal sugar (which 
need not be sterile) may be given a trial The sugar owing to its 
hygroscopic properties, causes a profuse exudation and hence an ehm 
malion of fibrinous membranes and necrotic tissue If the granulations 
lend to bleed, application of zinc peroxide is recommended ( Altemeier 
and Carter) If the discharge becomes less, the wet dressings are 
alternated vvith ointment, such as cod liver oil, scarlet red or mercury 
ointment, or with balsam or Peru Heliotherapy may be of value 
Twenty four hours before the operation isotonic saline dressings are 
applied which are moistened at regular intervals 
Sluggish Granofa*^'— t_ » - i » 

wound stimuli is lai 
Tins miy be done 


uiciMine area is surrounded by dense cicatricial tissue, the entire 
surfare, including the granulating area ought to be excised down to 
the firm fibrous tissue "base, and this base should be covered im 
medntely with a skin graft 

l*reparatlon of Recipient Area —The operation starts 
with the preparation of the recipient, or host, area which is changed 
into a clean wound In case of a granubhng area the granulations are 
not touched if the> are flat If the granulations are hypertrophic, they 
are sliced downward-not scraped-with a sharp, long knife to a yel 



1*162 


IIANS AtAY 


Jn general it may be stated that on all surfaces where tlie cosmetic 
elfect js not impoitnnt and oa sailaces that uiJl resist subsequent con 
traction, split grafts should be used. The spht graft is more easily ob 
tamed and applied, takes more readily, and tJie after care is Jess 
aifficult But a drawback hes in the fact that it changes its color, 
owing to pigmentation, and does not resist subsequent contracbon 

The full thickness graft changes its color also, but not so much as 
tlio tliinner graft. Furtliermorc, llie ful! thickness graft prevents re- 
contracbon to a certain degre* Jlence, in regions in which the cosmebc 
effect IS of importance or whicJi arc exposed to pressure, and in which 
optimum relaxation is required, the full thickness graft should be 
emploj ed 

Condition of the i*alicnl.— Tfie patient's genera/ condition has 
much bearing upon the outcome of a skin grafting operabnn Anemia 
and hypoproteinemu delay wound healing. Any disturbance of the 
fluid balance may affect normal metabolism No patient should be 
subjected to skin grafbng unless the hemoglobin level is well above 
60 per cent and the scrum prolem level above 65 gm per 100 cc 
Transfusions of blood and plasma are the chief remedies for correc- 
tion of secondary anemia and hy'poproteincmu Jn some cases, as 
severe bums with large denuded areas, the hemoglobin and protein 
levels may remain low m spite of countermeasures In these circum- 
stances life itself may depend upon covering the raw surfaces, hence, 
one may be iorced to proceed with skm grafting, and even resort to 
homogenous grafts which however become absorbed in a few weeks, 
but may improve tlie pabenl's general condition Fluid intake and 
output should bo well balanced A high caloric diet is important 
Vitamm deficiency must be watched for Vitamin C is essential to 
wound healing and its deficiency leaves the connecbve tissue cells in 
a state of immaturity Other vitamins, such os A, B and D, are also 
essential to wound healing Hence, a high vitamin diet, supplemented 
by ascorbic acid, iron and heliotherapy, stimulates general and local 
health 

Preopcralive Preparation of the Donor Area.— The donor area 
is shaved (with the exception of areas from which grafts are taken 
to be transplanted to a woman's face or to hne cavities), preoper- 
atively, it is washed with soap and water, ether and alcohol, and 
covered vvith a sterile sheet 

Prcpoperalive Preparation of llie Host Area.— The host area is 
prepared m a simiiar way, unless the surface is granulating If the 
host area is granulating, the chances of “take" of a skm graft depend 
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METHOre AND AUVAlsCES IN SKIN GIIAtTTNG 

worked out (Tidrick and Wanjcr, Young and Eavata), but this m my 
expenence does not provide as firm adhesion as does Sanos method 
With all these methods adhesions, once they have formed, must not 
be broken up if good results are to be obtained An application of a 
dressing would certainly break them up, hence they are open to 
criticism I have recently modified die fibrm fixation method by 
using thrombol, a suspensioii of all blood clottmg principles extracted 
from fresh brain tissue of tlie calf To prevent moving of the graft 
after application of the throinbol die folloiving procedure is employed 
The graft is sutured in place, and just before application of the pres- 
sure dressing a sufficient amount of thrombol is injected between 
graft and host area, and the pressure dressing is applied immediately 
Dressing of Grafted and Donor Areas.— The graft must be kept 
m close contact with the graft bed This is done by a pressure dress- 
ing The graft is coveted with a layer of xerofonn gauze, then fol- 
lows a dressing which will transmit an even pressure, which may con- 
sist of a thick layer of sterile cotton or mechanic’s white cotton waste 
The entuc dressing is placed under firm pressure with gauze bandages 
followed by elastic bandages If one is dealing with an extremity, it 
IS then immobilized and elevated 

The donor area is dressed with xeroform gauze I highly recommend 
rayon also, which has been introduced by Neal Owens It has a suffi 
ciently close weave to block ingrowth of capillaries into the fabric, 
permits adequate drainage, has a low coefficient of friction, and per- 
mits easy sterilization The donor area from which a full thickness 
graft has been removed is either closed by skin sliding or by a split 
graft 

After-irealment.— On clean wounds the dressing may lemam in 
place for from eight to ten days On granulating wounds the dressing 
should not remain longer than five days After removal of sutures and 
any slough another dressing is applied consisting of moist (saline) 
gaiHe until the graft has healed "nie grafted surface is then protected 
with ointment dressing and should be massaged daily ivith cocoa 
butler or cold cream 

Changes of color of skin grafts transplanted to the face may be 
counteracted by tattooing 'The recent work of Byars, Brown and 
associates using this method appears most promising 



low, well vascularized layer, which coosbtutes the base of the Pranula 
tons 

Remo\U of the Craft —The split graft Is removed either by free 
hand with a long sharp hade or with a dermatome The full thick 
ness graft is always removed by free hand The split graft consists of 
a one half to tliree fourths thic^ess of the skin while the full thick 
f ^*^^*^^* entire thickness of the skin In removing 

full thickness grafts care should be taken that no fat tissue is allowed 
to remain on the graft In removing a split graft with a dermatome 
the use of backmg material has been found helpful to prevent the 
graft from folding and stretching Webster uses pliofilm Green Levcn 
son and Lund use nylon backing for dermatome grafts I have found 
the nylon clotli very satisfactory The drum of the dermatome is 
TOatcd svith cement A fine gauge nylon cloth is cut the size of the 
drum and cemented to it as smoothly as possible A new coat of cement 
IS now applied to the nylon and to the donor site and the graft is 
cut The graft ivilh its backing is removed from the drum with hemo- 
stats and placed on the host area Since the backing prevents the graft 
from shrinking it may not be necessary to hold the graft m place 
\wth sutures TTie nylon backing should be removed at the time of the 
change of the first dressiog when it can easily be peeled off The 
nylon clotfi can be sterilized as easily as any other textile 
’^ansfer of the Graft —The graft should be tnmmed so that it fits 
perfectly into the defect If the skin overlaps most of the overlapped 
bssue would become necrotic and slough Parts of the overlap would 
regenerate thus causing an irregular hypertrophic scar The graft fs 
fastened to the wound edges with continuous or interrupted silk 
sutures and also to the base of the graft bed with basting sutures A 
few stab holes are cut in the graft with a pointed knife to allow 

’ » . j » .1 r 


been devised by Sano I have used her method on various occasions 
with gratifying results The method consists of preparing two solu 
hons which when brought together develop a fibrinous adhesive 
coagulum simulating in intensified forms the normal adhesive proc- 
ess occurring in wounds The graft adheres wthm a few minutes 
A single strip of hone acid gauze is placed over the graft No other 
dressing is applied The application of a dressing may break up the 
fibnnous adhesions thus defeating the piftpose The chief disad 
vantage of the method is that since no pressure dressing is applied 
the grafted area must be carefuHv protected from mechanical infer 
ference This m certain retdons of Ae body is almost impossible to 
accomplish The time consumed in preparing the solutions is another 


*^To obviate such delay a fibnn fixation method has been recently 
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nOMOGRAFTS 

In spite of what one reads in the newspapers from time to time 
homografts— from one person to another— are not permanent even 
though they “take at the outset They invariably disappear in from 
three to ten weeks by some process which is not yet determined Rare 
instances are recorded m which skin has been permanently transferred 
from one identical twin to another However homografts may be life 
saving in a patient with large raw areas who cannot be conditioned 
for a long operation of using his own skin Thus a great loss of serum 
constantly escaping from the raw surfaces may be prevented and 
with blood transfusions proper vitamin therapy and the ingestion of 


etfect on the permanent take of homografts but there has been no 
evidence to substantiate this theory 


PREPARATION OF VOONDS FOR SKIN GRAFTING 

It is of course of the utmost importance that the general condition 
of the patient be maintained at a high level A high protein hemo 
globm and red cell level must be attained and maintained by trans 
Fusions and one of several high protein concentrated foods if grafting 
IS to be successful Infection must be reduced and kept at a minimum 
This IS often a troublesome problem in some burned areas such as 
those near the rectum where it is very difficult to nd the area of the 
colon bacillus We wash to obtain firm red granulations as a base for 
the reception of the grafts If the granulations are exuberant they can 
be somewhat reduced by the application of tincture of mercresm and 
firm wet dressings to reduce the edema These dressings may be of 
normal saline cUoresium liquid dilute potassium permanganate and 
the like and should be thoroughly moist but not sloppy and too 
macerating 

Grease dressings are preferable on fine mesh gauze and may be of 
plain petrolatum with all excess scraped off— or better still of 5 per 
cent scarlet red chloresium or furacin water soluble ointments The 
latter two are so called “greaseless ointments" and should be changed 
daily They may need a little soaking before their removal because of 
their tendency to dry out If ointment dressings of an\ kind are used 
«et dressings must be substituted for at least three days prior to the 
skin grafting* 

The time to graft then is determined by the general condition of 
the patient and of the granulating wounds 


? * Phanriaceubeal house that puls out futactn claims that when this product 
has-e recently found it to he excellent-one need not change to wel 
mfH 2 ^'’".Srafting becaiwe it b a xrater soluble ointment and therefore the 
^ granulations that haxe been treated with It 1 hase not 
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The hterature on the sho ^raltiag of bums is very esteasive, 
tjcularly since the beginning and tennuiation of the last svar Those 
who have talked and written on this subject agree in the fundamental 
principle of early skin grafting of biinicd areas involving at least the 
full thickness of the skm— of covering as great an area of raw granti 
lating surface with as much skin as possible as soon as possible 
We shall not discuss the treatment of bums but rather briefly con 
sider the early skm grafting of burned areas which may often be 
begun in as short a tune as three to four weeks following the accident 
— tJie preparation of the wounds for skin grafting the appbcation of 
various t^es of grafts, the after care and some of the reasons for 
the failure of the grafts to "take** 

Before discussing these matters somedung should be said about 
the spontaneous healing of burned areas Years ago this was a melnod 
of choice wth the loss of many hves because of the lengthy evposure 
of raw surfaces and the eventual development of deforming scar con 
fractures m those who were fortunate in sunivmg Even today many 
burned areas involving the foil thickness of the skin are allowed to 
heal spontaneously widi resulting deformities following no serious at 
tempts at skin grating There are sometimes valid reasons for so doing 
where the surgeon has no choice— donor areas at a premium, infected 
granulating areas that will not clear op, the conCuiuing poor general 
condition of the patient and the Lke— but these are in the great 
minority Brown and McDowell have showm that the scar epithelium 
’ ’ turn out to be en 

ontains no glands 
nourishment and 

care and tlie maintenance of high blood and protein levels some 
patients will heal over a large full thickness loss with an epithelium 
that may be permanently satisfac*orv Others may heal quickly but 
With dense scar defornnties while still others may grow no epithelium 
worthy of the name Therefore whenever possible— and it usually is— 
skin should be grafted in large quanbbes at an early date 


From the Departments of Plastic Suigeiy Presbyterian and Graduate Hospitals 

Professor of Plastic Surgery Graduate Sch<»I 
venitV of Pennsylvania Plastic Suig-on U> IVesbytenan and 

AsSS Plastic Surgeon Graduate Hospital. Cor^IUng Plastic Surgeon Phoen„ 
ville Hospital. Consalunt, Valley Forge CcDeiat IfospiUl. 
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THE SEIN CRAWING Or BUBNS 

variable intervals, especially on the back and abdomen where the skin 
IS thick 

The use of /uU thickness grafts and pedicle flaps is so Umiled in the 
early plastic treatment of burned areas that we will not prolong this 
paper with a discussion of their application They have an important 
place in the later phases of treatment of scar formation resultmg 
especially m contractures And frequently burned areas, such as the 
sole of the foot, which have been covered with spUt ©:afts, have to be 
replaced by full thickness grafts or pedicle flaps for proper weight 
bearing 

THE APPLICATION OF SPUT GRAFTS 
1 have already pomted out the requirements of a suitable bed for 
receiving split grafts To briefly review— firm red granulations as 
free from infection as possible are desired If the granulations are 
thick and edematous they should be shaved off— not scraped— with an 
old skin grafting knife down to a firm base This will cause consider 
able bleeding which the patient cannot very well afford and should 
be done quickly and followed at once by wet dressings of hot saline 
held by an assistant under pressure These will control the bleeding 
and insure a suitable dry bed for the reception of the grafts 
Split grafts can be cut m two ways free hand and with a derma 
tome Several types of knives are used in cutting the grafts free hand— 
those of Ferns Smith Brown, Blair, Caltaguone and still others-but 
fill of them are long and they must bo sharp The prepared donor 
area is covered with a thin film of petrolatum some flat surface such 
as a wooden tongue blade flattens out the skin both in front of the 
knife and behind it and the strokes are made with the knife from the 
shoulder Blair and Brown have devised a suction apparatus to draw 
up the skin about 1 mch m front of the cutting blade The technics of 
using these knives and of usmg the dermatome have been described 
many times and at some length and there is no need to go into too 
much detail here It must fw frankly stated that, while in very ex 
pencnced hands large split grafts can be cut free hand most of us 
re!} at present on the dermatome to cut relatively large grafts to cover 
large raw areas ■Unfortunately, a good many operators do not get all 
they can out of a dermatome because they miss a few fundamentals 
m its use The donor area is to be scrubbed with soft soap and water, 
dried and then daubed with ether to make it thoroughly dry It is 
then painted ivitli thm fresh rubfier cement which is allowed to dry 
puc minutes by the clock At the same time as the donor area is being 
covered with the cement the ether dryed drum of the dermatome is 
a«o covered vnth some of (he same fresh, thm cement, being sure to 
rover the antenor border of the drum, and likewise allowed to dry 
tor Eve minutes by the clock If this time is not allowed for dryung of 
e cement the skin will not adhere to the drum m the process of cut 
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"^e presence of the ptjocyaneua baciUiis m wounds of large extent 
with the tell tale greenish color and musty odor on the dressings 
often plagues us no end. \V2>eo Qus fs the case it is usuaHy associate 
wth the use of ointment dressings and can be cleared up in vanable 
periods of tune xvith wet dressings Afmy solutions have been ad\o- 
cated to nd the wound of tins infection such as gentian violet acn 
flavine and other dyes, dilute acehc acid and 1 2000 potassium 
permanganate, but it has been our experience that the application of 
normal saline dressings with a spnnkhng of finely divided sulfadiazine 
powder for a few days xvill clear up the condition 
A bactcnal count of the area to be grafted should be made One 
should not expect to get stenfe cultures exceptmg m very small areas 
It has been suggested that a combination of penicillin and strep- 
tomycin— which apparently act SfTnbioticahy—m a strength of 200^ 
units of each per cubic ccnhmefer of saline be used locally when both 
gram positive and gram negatiie organisms are present in quantities 
sufficient to mahe them offensive We have not used this combmafion 


TVTES OF 5MV CIUrTg 


pinch grafts or small deep grafts were originally described by flever 
dm and are sbll used by some surgeons because they are probably the 
easiest to take from the donor area and usually do well on granulatmg 
surfaces but iliey have hftle, if any, place in modem sXin graftmg 
Portions of the skin mvolvmg the deeper layers are picked up by the 
point of a needle (o form a cone shaped elevation and then cut at 
the base ivith a knife giving an area of pracbcally the full thieJcncss 
of the skin about 1 cm in diameter They will cause more final scarring 
than any other type of graft because of the beahag behveeo the small 
grafts by scar epithelium They also leave unsightly donor areas Many 
good donor areas have been mined for taking sheet split grafts by this 
method 

Split or intermediate thichiess grafts are the best type to use m 


covering large burned areas They are the grafts of choice in covering 
small areas too and small pieces— stomp gra/Vj— can be cut from a 
large sheet of skin to cover these defects Ollier and Thiersch were 
among the first to use a ^Iit graft of skin descnbfng the taking of 
many small thin sections with j razor Such very thin grafts have a 
definite place m skin grafting of certam regions but not in the cover 
mg of raw burned areas for thty are httle better than spootaneouv 
scar epithehum The term "split graft" is advocated by such erceWent 
oneia^ois as Brovm and KfdToWell and implies the use of sheets of 
skm cut manually or with a dermatome at least 20/J000th oi^n inch 
m thickness-which wll Include the essential dermal pad This pad 
i« annarently lackmg m spontaneously healing scar epilhehuni and 
mportint elOTents ,, sweu gla„* a=d elashp tesoa 
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and smoothing it out toward the opposite side Too much must not be 
used for fear of washing away valuable tissue juices 
The pressure dressing on the graft is one of the most important steps 
in the entire operation Brown and McDowell say its appbcation may 
well require half an hour in some cases We have not timed the pro 


whether grease or wet dressings are to be used Grease dressings are 
preferable if the wound has been properly prepared and may be of 
5 per cent scarlet red— our preference— 5 per cent xeroform a thin 
layer of petrolatum or the like co\ered with several layers of ordinary 
gauze Mechanics waste finely tom into fine shreds is then applied 
copiously and firm pressure made with an ace or ordinary roller 
bandage This is fixed with ample strips of adhesive plaster Where 
there is likely to be any movement in the grafted area between the 
graft and its bed as in the neck or around the shoulder or over the 
ribs the waste should be fixed o\er the graft m the form of a stent 
by stout sutures placed m the skin just outside the boundaries of the 
graft and tied o\er the waste Plaster splints should be used when 
joints are ln^oIved If u,et dressings are to be used— and some surgeons 
prefer them routinely— the same procedure is followed without of 
course the initial layer of the grease 
The donor area is dressed with fine mesh strips of 5 per cent 
scarlet red ointment several layers of ordinary gauze which are fixed 
with adhesive tape and an over all bulky dressing wrapped with a 
roller bandage if possible and adhesive This dressing should not be 
touched for fourteen days unless it should become very soupy about 
the edges and even then it is often better (o leave it alone and merely 
clean up what has oozed After the dressing is removed it is often en 
lirely healed and the area is then covered with baby oil or cold cream 
and left without dressings If there are any spots where the graft has 
been cut too deep these should have been closed with sutures at tlie 
time of the operation At the tune of removal of the dressing any 
sutures thus applied will have to be removed 
A split graft dressing should not normally be disturbed until the 
fifth day if some kind of ointment has been used or on the third da> 
if wet dressings base been used All sutures are removed at this time 
excepting in small children where fine catgut sutures hai e fixed the 
grafts and any loose oierlapping pieces of skin ire cut away If the 
graft IS dry and pinkish in color the same tj’pe of dressing as the 
ongmal one is used again and subsequently changed at three or four 
da> intenals until the graft is firm md has complete!) "taken" after 
" k grafted skin coiered 

'nth bib) oil If there are any moist or soup> areas in the grafts 
"hen the dressing is first changed xvet dressings should be substi 
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ting iJie graft I have seen many failures in tahing grafts with a derma 
tome because the operator has been ui too much of a hurry to gettbe 
drum on the skin and begin cutting \lanj a sharp cutting blade has 
been unjustly blamed Sot such /ailures And one more caution when 
using a dennatome After the graft has been cut to the end of the 
drum It IS left temporarily attached to the skin, then the graft is 
peeled off the drum, being grasped at the free border and the ends by 
small hemostats, and constantly covered Wjth blood from the cut sui 
face by tlie finger on the cement side to prevent the surface of the 
graft from rolling and sticking together After the graft has been 
treated in this way and relaid where it came from the dutaJ end is 
cut free from its attachment to the skin and (he graft is at once applied 
to the recipient area 

Apropos of (he direct application of Uie graft from the donor area to 
the recipient area it is interesting to note that about a year ago two 
general surgeons reported on the treatment of bums in one of the lead 
ing journals and had a new method to offer in tlie grafbng of skin 
The "accepted technic of pjjciag the grafts in saliae solution and later 
transferring them to the recipient site was abandoned" and, instead, 
thc) adopted the method of immediate transfer of the skin from the 
donor to the recipient area i have never delayed any graft in saline 
solution— in fact, I thought that method went out vvith the horse 
cars And, too, these men believe "skio grafting in the treatment of 
bums IS not the problem of a plasbc surgeon " Possibly not 

The edges of the graft should overlap the norma) skin edges and 
those of each other about 1 cm , if possible, when multiple strips are 
used If there is not enough skin to cover the raw areas the edges 
may have to be spiced and the resulting narrow granulating strips 
cover over spontaneously 

Thc sutures used are usually No 000 braided silk on ^4 inch half 
curved cutting edge needles We like to use No 0000 plain catgut m 
small children as these do not need to be removed and apparently 


normal leusiuu 01 uie s*nj 11,11.1* ui^ tu ** u 

sutures can be placed m the inner portions of the graft to fi-x it firmly 
to its new bed and thus prevent the fonnation of clots which are the 
arch enemy of successful "tikes” Some prefer drainage shts at infer 
vals m the graft to allow the escape of any oooing blood and thus 
clot formation but they are apt to leave soars and do not always ac 
complish their purpose Dunng the course of the fixation of the graft 
W should be smoothed out at intervals to force toward the periphery 
anv oozing blood or clots which may have formed It is sometimes 

•,rUTsaUe to wash out any such collections of blood under the fixed 
advisable to wasn o 


graft bv injecting 
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luted for a few days. Jf there are open raw spaces between the grafts 
they are covered with furacin fine mesh gauze and changed daily 
\Vhen large raw granulating surfaces are but partially coiered with 
grafts we have found it very satisfactory to dress the grafts as indi 
cated and the adjacent raw surface with furacin fine mesh gauze both 
under pressure The dressing of both grafted and raw areas should 
then be changed in three days and repeated as many times as neces 
sary After the graft has reached the no-drcssing stage the raw area 
is dressed with furacin or a wet dressing as indicated previously in 
the preparation of the wound for grafting 

CAUSES OF FAILURE IN SKIN CRAFTING 
There are several causes for the failure of grafts of skin to 'take" 
in the early care of raw burned areas with granulations Infection is 
the chief cause The bacillus pyocyaneus of which we have previously 
written is the chief offender Ilemolyjc streptococci and skin 
staphylococci are other common offenders and m wounds near the 
excretory onBces €re Saallus coh Movement of the gralt oa its bed 
because of improper pressure dressing of the graft or inadequate im 
mobihzation of the part which has been grafted and the oozing of 
blood beneath it with clot formation will prevent a successful “take" 
And finally grafts will not do well if the general condition of the 
patient is not good There is such a thing as having pabenfs confined 
too long within the four walls of a hospitil room and in such instances 
they simply do not do well no matter hovv intelligently they are cared 
for Giving them a change of environment will usually better dieir 
whole well being mentally and physically so that they can later here 
turned to the hospital for further treatment 

SUIUMABY 

An attempt has been made to point out some of the fundamentals 
ID the sbn grafting of bums which have proved their worth in our 
experience and which may be overlooked or forgotten for the moment 
during the course of intensive treatment 
Nothing has been written about the fixation of grafts by thrombin 
Young and Favata 
have had practically 
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IS encountered and suture of the corresponding tendon ends is car 
rjed out with one of the usual tendon sutures Then follows transection 
of the nerve ends until uninjured nerve bundles are encountered and 
suture of the divided nerve The divided hgaments and fascia are 
closed over these structures followed by closure of the skin with a 
few interrupted sutures (Fig 437) 

In the palm locating the proximal tendon stumps is usually more 
diiBcuIt than at the wrist The proximal stumps are apt to contract 
considerably and may be found above the wrist They are located 
from separate small transverse incisions over the wrist Before locating 
the tendons however the median nerve should be exposed and safe 
guarded Only then the tendon segments are pulled out of the proximal 
wound and the very tip grasped with a mosquito forceps A temporary 
guide suture is passed tlnough the tip and tied The ends of the suture 
are left long To pull the proximal stumps peripherally mto the 
original wound the opening of the proximal tendon canal m the 
original wound is located A probe with eye first is inserted through 
the opening and passed in a retrograde manner through the canal 
until It appears in the proximal wound I found the retrograde mser 
tion more helpful than passing the probe from proximal to distal The 
temporary silk sutures are threaded mto the eye of the probe and the 
probe IS withdrawn pulling the proximal tendon stump into the original 
wound (compare with Fig 441 B) Then follows suture of the 
divided nerves and tendons 

If sublimis and profundus tendons are divided Koch and Mason 
doubt the wisdom of having two layers of suture at the same level in 
close approximation To prevent adherence to one another they ad 
vise laying the lumbricale muscle between the two tendons at the 
hne of suture and holding it in place by one or two fine sutures Then 
follows closure of the wound 

On the volar side of the finger pnmary repair should be attempted 
only under the most favorable arcumstances Tlie slightest infection 
or imtatian following repair will cause scar formation within the 
sheath and adherence of the tendon sheath so that not only the im 
m^iaie result will be spoiled but also secondary repair becomes more 
illicit Iselin Koch Mason Mayer Cutler and others go so far as 
0 adnse agiinst pnmary suture even under the most favorable cir 
cumstances Bunnell went even further by recommending a secondary 
Tcpair and substitution of the entire divided tendon by a graft to 
a' Old a suture line within the sheath Mason and Koch however 
wath an improv ed technic, recently demonstrated good functional re 
" s in T few cases when the operation was performed walhin a few 
advase excision of the fibrous tendon 
fath over the area of repair thus the line of suhire comes to lie 
oTeclly against fatty subcutaneous tissue with less likelihood of ad 
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Fig 436 —A, Conect IneuKTs {o th« hdod. At tlie hand the lateral {nnsioiu axe 
the best At the palm the laciiioa should be parallel with the crease In the wiut 
they should be transvene Dotted hnes indicale addiDonal eztessioos and coin- 
buabons B, Sayonet ucisioos In the hand (Mason) 



tendons and nerves 





SEVERED TENDONS AND NERVES OF HAND 1477 

IS encountered and suture of the corresponding tendon ends is car 
ned out with one of the usual tendon sutures Then follows transection 
of the nerve ends until uninjured nerve bundles are encountered and 
suture of the divided nerve The divided hgaments and fascia are 
closed over these structures followed by closure of the skin with a 
few mlemipted sutures (Fig 437) 

In the palm locating the proximal tendon stumps is usually more 
difficult than at the ivrist The proximal stumps are apt to contract 
considerably and may be found above the wrist They are located 
from separate small transverse incisions over the ivrist Before locating 
the tendons however the median nerve should be exposed and safe 
guarded Only then the tendon segments are pulled out of the proximal 
wound and the very tip grasped with a mosquito forceps A temporary 
guide Suture is passed throu^ the tip and tied The ends of the suture 
are left long To pull the proximal stumps peripherally into the 
original wound the opening of the proximal tendon canal in the 
original wound is located A probe with eye first is inserted through 
the opening and passed in a retrograde manner through the canal 
until It appears In the proximal wound I found the retrograde mser 
tion more helpful than passing the probe from proximal to distal The 
temporary silk sutures are threaded into the eye of the probe and the 
probe IS withdrawn pulling the proximil tendon stump into the original 
wound (compare with Fig 441 B) Then follows suture of the 
dnided nerves and tendons 

If sublimis and profundus tendons ore divided Koch and Mason 
doubt the wisdom of having two layers of suture at the same level in 
close approximation To prevent adherence to one another they ad 
vise laying the lumbncale muscle between the two tendons at the 
line of suture and holding it in place by one or two fine sutures Then 
follows closure of the wound 

On the volar side of the finger pnmary repair should be attempted 
only under the most favorable circumstances The slightest infection 
following repair will cause scir formation within the 
sncith and ^dherence of the tendon sheath so that not only the im 
"^11 1^® spoiled but also secondary repair becomes more 
I cult Iselin Koch Mason Mayer Cutler and others go so far as 
o adnsc against primary suture even under the most favorable cir 
Cl instances Bunnell went even further by recommending a secondary 
repai^r and substitution of the entire divided tendon by a graft to 
avoid a suture hne within the sheath Mason and Koch however 
an unproved technic recently demonstrated good functional re* 
s m a few cases when the operation was performed wathin a few 
I miury They advise excision of the fibrous tendon 
repair thus the line of suture comes to lie 
y against fatty subcutaneous tissue walh less likelihood of ad 
ties ons 
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Although the tendon division may occur at any point along the volar 
surface of the finger, the most common site is in the lev el of the web 
At this level there are three tendons within the sheath the two slips 
of the subhmis tendon and the long flexor tendon passing between 
the shps If the subhmis and profundus tendons are divided, it is 
generally agreed that only the profundus tendon should be united 
If the subhmis tendon is sutuied also, a considenble mass of sutures 
is brought together m a small space causing adhesions and preventing 
the profundus tendon from its action on the terminal phalanx 
In repamng severed dorsal tendons the same rules are applicable 
ns for the volnr tendons (Fig 438) 

SECO^DAItY REPAIR 

Secondary repair of severed tendons and nerves becomes necessary 
if, because of the above named conditions of the wound or the passing 
of the time limit, primary repair was omitted It is also employed in 



Fig 439 — a, Cul aged 2% jeais, fell on glass and severed all flexor tendons 
b palm wnl. elsewhere 


■ 1 examinabon it was 

^ were not functioning 

was interrupted An 

Inn. uperaLon was performed The palm was opened from the former 


distal Shimrv. '’e'" "'DDe the flexor profundus vrere repaired. The fine 

mam tninV i« median n«w were gathered and sutured en masse to the 

'nth the ihntnk 1* *Lj on * dorsal molded plaster east splint 

"tels The n 1 ^®Wuction and opposition. The splint was removed after three 
taS reta ’’ 0” diJJ M 1 duly landbith. 6, Full t«oc 
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those cases in which primary repair has failed The problems mvolved 
m secondary repair are by far more difficult to deal with than those in 
primary repair owing to adhesions and retraction of the severed ten 
dons It must be reiterated too that difficulties mount tremendously 
after unsuccessful primary repair Quite often retracbon is of such de 
gree as to make an approximation of the corresponding tendon ends 
impossible and the surgeon must resort to tendon grafting in order to 
bridge the gap One should not forget that stiff joints which cannot be 
moved passively are a strict contraindication to any tendon repair 
unless mobilization is possible either by physiotherapy or operatively 
The divided and the destroyed tendons and nerves are located from 
an incision similar to those depicted in Figure 436 A and B The sur 
rounduig scar tissue must be entirely excised until only healthy tissue 
IS left All tendon and nerve tissue which is devitalized cicatricial or 
fra>ed is excised with a sharp knife until normal looking tendon tissue 
is encountered no matter how large the resulting defect The tendons 
and nerves are then sutured together as described under Primary Re 
pair In the presence of dense cicatricial tissue around the tendon and 
nene sutures thin layers of fat grafts are removed from the deep fat 
layer lying directly along the fascia lata of the thigh and are transposed 
between the sutured structures If union of the tendon segments is im 
possible because of rigid contraction of the muscles or because tendons 
have sloughed away or become cicatricial necessitating excision we 
must resort to tendon grafting to bridge the intervening gap In a 
previous article I have describe the details of tendon gracing Figure 
441 illustrates the various technical steps 


AFTER TREATMENT 

After treatment is as important as the operation itself The healing 
process of a tendon wound passes throuch two stages the proliferative 
ind r-'— *'0 T’ r * • ' il I \ V 1 I ig which 

* ' ' 1 » II I < ' I SI t I ' The lat 

' ‘■'Jl I I ' 1 1 ' I II I \1 I \i who did 

ronsiderable experimental work on this subject came to the conclusion 
that functional use during the Brsl phase did not accelerate the de 
xeiopment of the tendon callus On the contrary functional activity 
appeared to be harmful m so far as it caused more reaction of the 
surrounding hssue and weakening of the union Later however after 

ng nnve stuinpj were sutured together The arm was immob I zed on a 


Patients hand had 
second operation. 


regained almost full function mne months after the 
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those cases in which primary repair has failed The problems mvolved 
m secondary repair are by far more diflScult to deal with than those in 
primary repair, owmg to adhesions and retraction of the severed ten 
dons It must be reiterated, too, that difficulties mount tremendously 
after unsuccessful primary repair Quite often retraction is of such de- 
gree as to make an approximation of the corresponding tendon ends 
impossible, and the surgeon must resort to tendon grafting m order to 
bridge the gap One should not forget that stiff jomts, which cannot be 
moved passively, are a strict contraindication to any tendon repair, 
unless mobilizahon is possible either by physiotherapy or operatively 

The divided and the destroyed tendons and nerves are located from 
an incision similar to those depicted in Figure 436, A and B The sur- 
roundmg scar tissue must he entirely excised until only healthy tissue 
IS left All tendon and nerve tissue which is devitalized, cicatricial or 
frayed is excised with a sharp knife until normal looking tendon tissue 
IS encountered, no matter how large the resulting defect The tendons 
and nerves are then sutured together as described under “Primary Re- 
pau " In the presence of dense cicatricial tissue around the tendon and 
nerve sutures, thin layers of fat grafts are removed from the deep fat 
layer lying directly along the fascia lati of the thigh and are transposed 
between the sutured structures If umon of the tendon segments i< im 
possible because of rigid contraction of the muscles or because tendons 
have sloughed away or become acatricial necessitating excision, we 
tnust resort to tendon grafting to bridge the intervening gap In a 
previous article I have descnb^ the details of tendon grafting Figure 
441 illustrates the various technical steps 

AFTER TREATJIENT 

After treatment is as important as the operation itself The healing 
process of a tendon wound passes throu^ two stages the proliferative 
and the formative The first stage lasts about hvo weeks, during which 
ine tendon stumps become united by a connective tissue callus The lat 
ter IS then gradually converted into tendon Mason and Allen, who did 
considerable experimental work on this subject, came to the conclusion 
that functional use during the first phase did not accelerate the de 
'elopment of the tendon callus On the contrary functional activity 
appeared to be harmful in so far as it caused more reaction of the 
surrounding tissue and weakening of the union Later, however, after 




FatJent s hand had regained almost full funcUoa nine months after the 
»«una operation. 




1483 


sevebeo tendons and nerves of hand 

the first cahus has formed, restricted use of the tendon caused but 
slight uTitation with rapid increase in tensile strength of the union 
It IS common belief among surgeons that motion if started early will 
prevent the adhesion of tendons However, according to the already 
mentioned findings and chnical experience, the opposite seems to be 

the case Early motion, restricted or unrestricted, favors adhesions The 

latter are not only due to irritation of the surrounding tissue, but also to 
disturbance of the vascularization of the tendon— a fact which should 
be strongly emphasized llie bulh of the blood supply of a tendon out 



Fig 4i2 —A, A fins«r splint vvhich pennits indepeBdeot achve exercises of the 
Inleiplialangeal joints of the fingers 

B, Tlie splint m use The flexor profundus tendon of the fourth finger was 
sxpUced by a tendon graft VVhen acl>%e exercises were instituted without the 
spAinl, tlie paucfit mov^ mainly the joint which was movable before the opera 
tioa, namely, the metacarpopliafangeal joint To force the other joints to active 
®'®rciscs, the splint is applied, ft clamp >s slipped over the finger and splint holding 
the tnclacarophalangeal joint immobilized The paUent now moves the first inter- 
phalangeal joint 

C, Clanip immobilizing middle phalanx Patient can now exercise the terminal 
joint 


Side its sheath is derived from the paratenon It is only natural that a 
tendon operation causes some disturbance of the local circulation, since 
It is almost impossible to leav e the intimate connection of the paratenal 
tissue undisturbed This is particularly true in tendon grafting If, how 
ever, the involved tendon is adequately mimobilized, the interrupted 
blood supply of the paratenon and tendon will become reestablished 


wnidM Lgament has been teconstnarted at the first phalanx by using e 
The tendon graft ha, nil been un.ied « - 
the proximal tendon stump o! the flexor i?rofundus tendon. 
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hand IS placed m such a position that the suture hue is tinder a mimmiini 
of tension After hvo and one half weeks, splint and dressing are taken 
off temporarily and the sutures removed Forearm and hand are placed 
daily in a warm saline bath and active mobon exercises are encouraged 
The splint is reapphed after the bath Three weeks after the opera 
tion, the sphnt « discarded and local heat (baking, warm water bath), 
massage, and passive exerases are added to the acbve exercises In 
addibon to physiotherapy, occupabonal therapy may he necessary 
One of my patients develop^ a simple but very effecbve splint 
for exercising those joints whi<di move freely (Fig 442) Since the 
introducbon of this sphnt, some of my patients have gamed full 
motihty of the fingers without physiotherapy ^Vheneve^ tendons and 
nerves are repaired, the hand must be immobilized so that the paral 
yzed muscles are m posibon of relaxabon to overcome the funcbooal 
antagonists The splint should remam apphed until first signs of re 
covery of the nerve {nncUoo namely, return of sensory fuacUoo, be- 
come evident The splint, however, i$ removed temporarily for daily 
insbtubon of physiotherapy Galvanic exercises of the paralyzed mus 
cles are added to the exercises described above In the periods be- 
tween exercises the patient is urged to move all joints which are 
not necessarily immobilized 


smtvuny 

IleparaUve surgery of severed tendons and nerves of the hand and 
after treatment are discussed One j^oint has been stressed m par 
ticular Pnmaiy repair should be performed if the w ound is clean and 
made by sharp instruments if the emergency dressing is carried out 
asepbcally, and if the patient is seen within the first s« hours after 
the accident ^Vbeoever one is m doubt concerning the possibility of 
primary repair it is infinitely better to do only a pnmaiy wound re- 
pair of the skin, and leave the tendon and nerve repair unbl lie 
wound of the skin has healed The functional results are better after 
primary repair but the prognosis is poorer if pnmaiy repau- has failed 
and secondary repair is required 
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Wrni the cessation of hostilibes and the lapse of sufficient tune dur 
mg which older and recent experience might be reviewed, the presen 
tation of anotlier paper on compound fractures and their management 
seems justified Trends in surgical thought and procedure should fol 
low along lines of sound judgment bas^ upon both knowledge and 
experience There is a growing tendency to discard old tried and 
prosed procedures in favor of new ones without applying the yard 
stick of time or comparison Many mistakes were made in World War 

I and jet some of those same mistakes were repeated in Morld War 

II Many were carried away by their enthusiasm first for the sulfona 
mides and later penicillin, and were ready to throw overboard the 
sound principles of good surgery in the complacent belief that they 
were no longer necessary 

For example some reporters stated in the early period of the recent 
war that it was not necessary to debnde or otherwise mechanically 
disinfect contammated traumatic wounds since spraying with sul/a 
thiazole or sprinkling wnth sulfanilamide crystals was all that was re- 
quired This recalls sharply to mind an incident during a period of 
instruction to a group of newly commissioned medical officers m 1917 
The chlorine antiseptics were enjoying the brief penod in which they 
were curing every^ng and the instructor state (and beheved it) 
that it was no longer necessary to incise an abscess widely since a 
simple puncture followed by the introduction of an oily solution of 
dichloramine T with a medicine dropper would suffice 
Certain principles in the treatment of war wounds were laid down 
by “ » • 1 n .VC* -. 1 . j have stood 

the <be Spanish 

Civ in 1897 fol 

lowing his bactenologic experiments advocated what he termed “re 
freshins the wound ’ From Botallos “De Curandis Vulnenbus Sclope 
tonuro ” and Pare s “Methode de traciter les plaj es " to 1947 is a far 
cry and while certainly no one advocates a return to the surgery of 

From the Departmeof of Stirseiy Methodat Hospital, Philadelphia 
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those times, one cannot but comment, and with regret, on certain 
deprecatory communications and directives from responsible military 
quarters durmg the recent war regarding the treatment of compound 
fractures 

A compound or open fracture is one m which there is a direct com- 
munication between the site of the mvolved bone and the outside air 
This type of fracture constitutes one of the most serious of all emergen 
cies Most of these fractures are contaminated at the tune of infliction, 
therefore no distinchon is made between fractures 'compounded from 
wlhin” or those "compounded from without " However, secondary in 
fection must be prevented by avoiditig additional contamination from 
attending personnel and frequent dressings Although there is no uni 
formity of opinion regarding compound fractures, the fundamentals 
of surgical treatment remain the same These are outimed in Table 1 

TABLE 1 

FlfNDAMENTAlA OP SuitCICAt. TnCATMENT 

A FM Aid Treatment 

1 SpLnhng and transportation 

2 Th« beatment of hemonhage 

3 The control of shock 

4 The prevention of infection 

6 Preparation for operation 

6 Choice of anesthesia 
B Defimtioe Treatment 

1 Physical cleansing 

2 Treatment of the wound 

3 Treatment of the bone 

4 Reduction and £aaUOn of the fracture 

5 Joint injuries 

6 Care of the wound and immobilization 

7 Indications for amputation 

FIRST AID TOEATMENT 

1 The dictum of “splint them where they he" applies to compound 
fractures Although no attempt should be made to reduce the frac- 
^e, traction should be applied prior to transportation of the patient 
to the hospital or to the x ray room from the receiving ward 'The 
"■ound should he inspected 

- Ilcmorrhage as a rule is not a major factor and most bleeding 
can be controlled b> pressure dressings Usually the tounuquet is un- 
necessary and should be employed only when the mam vessels of the 
«mb hare been injured 

3 Shock is a common accompanying condition and requires im 
iRediate treatment Tlie treatme”* I , 

^ew consists m splinting the ir 
dressing the wound, keeping tf 
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Wmi the cessatjon of hostilities and the lapse of sufficient time dur 
ing which older and recent eTpenence iniglit be reviewed the presen 
tation of another paper on compound fractures and their management 
seems justified Trends in surgical thought and procedure should fol 
low along lines of sound judgment based upon both knowledge and 
experience There is a growing tendency to discard old tned and 
pro%ed procedures in faaor of new ones without applying the yard 
stick of time or companson Many mistakes were made in World War 

I and yet some of those same mistakes were repeated in World War 

II Many were earned away by their enthusiasm first for the sulfona 
mides and hter penicillin and were ready to throw overboard the 
sound principles of good surgery in the complacent belief that they 
were no longer necessary 

For e'cample some reporters stated in the early period of the recent 
war that it was not necessary to debride or otherwise mechanically 
disinfect contaminated tnomat c wounds since spraying with sulfa 
thiazole or spnnkhng with sulfanilamide crystals was all that was re* 
qutred This recalls sharply to mind an incident during a period of 
instruction to a group of newly commissioned medical officers in 1917 
The chlorine antiseptics were enjoying the brief period in which they 
were curmg everything and the instructor state (and beheved it) 
ibat It was no longer necessary to mose an abscess wdely since a 
simple puncture followed by the introduction of an oily solution of 
dichloramme T with a medicine dropper would suffice 

Certain principles in the treatment of war rvounds were laid down 
by o « i- ^ 

the ’ 

Civ 

advocated whit he termed “re 
*De Curand s Vulneribus Sclope 
Iter les playes to 1947 is a far 
cates t return to the surgery of 
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COMPOUND fractuhes and their management 

attending surgeon and anesthetist should employ the agent with wbch 
they have had the most experience 

PEFINITIVE TREATIHENT 

All compound fractures are emergencies Naturally one would pre 
fer to operate within the first six hours and not later than the tenth 
hour from the time of the infiicbon of the injury If the patient is 
operated upon within this period the following procedures are em 
ployed 

1 The wound is protected with sterile gauze and careful physical 
cleansing of a wide area of skin around the periphery of the wound 
IS done White soap and water is used followed by benzine ether 
alcohol and an antiseptic solution (tmeture of zephiran or merthio 
late) 

2 Treatment of the Wound —Before describing the treatment m de 

tail certain terms should be defined We have found considerable con 
fusion to exist in the minds of expenenced surgeons and graduate 
students Dibridement literally means unbndlmg the wound or re 
heving constiicticm of the wound by incision le opening up the 
ivound and cutting ' the systematic 

procedure of openii the meticulous 

removal of all devi issue from the 

periphery to the uttermost depth of the wound The skin edge is 
grisped with a toothed forceps and a thin strip of skin and subcu 
tancous tissue trimmed with a sharp scalpel all around the wound 
All foreign bodies and loose fragments of bone are removed the con 
stncting fascial bands are severed and the intermuscular planes are 
laid opened and cleared No pockets should be left in the wound 
which might give rise to infection later Devitalized tissue usually does 
not bleed when incised and healthy muscle contracts when pinched 
Wien dibndement is carried out properly the wound should look 
clean and no blind spaces or recesses should be present This pro 
cedure gises the soft tissues every chance for healthy regeneration 
Ep/uc7iagc IS peehng or pickinc of the inner surface of the wound to 
eniniTie the tissues minutely Taraf’c or paring of the wound is the 
extirpation of the w ound The English equivalent of ^pluchage and 
pirige would be cicteon i e the entire wound is excised “en bloc " 
The incision is made wide of the wound in normal tissue the skin 
margins are excised and the incision is earned doivn to and around 
the base of the w ound B) this procedure all of the foreign material 
such as hair dirt clothing or loose bone fragments as well as de 
nlalized or potcnliall) dexitalired tissue is remoxed 

(fl) Tlic entire wound is carefully excised “en bloc" as described 
alxwe However onl> the expenenced surgeon wath knoxvledge of 
anatom) of that particular repoa should employ this method so as 
not to excise any deep xatal structures We do not adioxate the con 
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giving mor] ' ’ • . • .» in 

patient is e 
to miss an 

IS given if necessary This treatment should begin at once and should 
be contmued while transportaboo, roentgenography, or preparation 
for operation are going forward The pabent should be kept warm 
and comfortable but should not be overheated The practice of de- 
layang operation upon shocked pabents unbl recovery from the so- 
caded primary shock, so common at one bme, is no longer considered 
good surgery As stated previousl}, the treatment of shock should be- 
gin at the earliest possible moment, but it should accompany other 
measures The earher definibve treatment of the injury is instituted 
the more rapid is the recoxery fropi shock 

4 The preiention of infection as a first aid measure should be 
focused on the prevention of secondary infection If acbve bleeding 
IS present a firm sterile dry gauze dressing is applied, otherwise, a 
sterile gauze compress saturated with alcohol is applied to the wound 
The bme factor in the prevenbon of infection m these injones is very 
important The injured hmb must not only be properly dressed and 
splinted but the pabent must be brou^it to the hospital as quickly 
as possible Finally, every pabent with a compound fracture should 
receive a prophylacbc dose of the combined tetanus gas gangrene 
antisera This dose is repeated m five days If the individual » a 
veteran or has had tetanus totoid immunization a booster dose should 
be given We do not employ local implantations of sulfonomides or 
penicillin as there has been no appTcaab)e difference, in our etpen 
ence, in the results in those cases m which these drugs were used 
and those beated without them If there is to be any appreciable de 
lay m definitive treatment, 200000 units of penicillin is given in 
travenously with the infusion of 50,000 units intramuscularly and con 
tmued at regular intervals 

5 Preparation for Operation A preliminary t ray should be taken 
only if the patient has had the aforementioned attention and immediate 
definitive treatment is contemplated Roentgenographs at this bme 
are a help and a guide in subsequent treatment of the injury, par- 
ticularly in demonstratmg extension of the fracture and the presence 
of radiopaque foreign bodies 

6 Choice of Anesthesia. Although local anesthesia has been recom- 
mended as a ketor m preventing and reducing shock, we feel that it 
IS madequate in dealing with extensive compound fractures of the 
CTtremibes Brachial block anesthesia may be used for the upper 
extremity Intravenous sodium pentothal is the anesthebc of choice for 
short procedures and spinal anesthesia for longer procedures in the 
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attending surgeon and anesthetist should employ the agent with which 
they have had the most expenence 

DEFINITIVE niEATMENT 

All compound fractures are emergenci« Naturally one would pre 
fet to operate within the first six hours and not later than the tenth 
hour from the lime of the infliction of the injury If the patient is 
operated upon within this penod the following procedures are em 
plo> ed 

1 The wound is protected with stenie gauze and careful physical 
cleansing of a wide area of skin around the periphery of the wound 
IS done White soap and water is used followed by benzine, ether 
alcohol and an antiseptic sotubon (tincture of zephiran or merthio 
late) 

2 Treatment of the Wound —Before describing the treatment m de 
tail certain terms should be defined We have found considerable con 
fusion to exist m the mmds of experienced surgeons and graduate 
students Debridement literally means unbridling the wound or re 
heving constnebon of the wound by inasion i e , opening up the 
wound and cuttmg any constricbng fascial bands It is the systematic 
procedure of opening up the wound thoroughly and the meticulous 
removal of all devitalized or potentially devitalized tissue from the 
periphery to the uttermost depdi of the wound The shin edge is 
grasped with a toothed forceps and a thin strip of skin and subcu 
taneous tissue tnmmed with a sharp scalpel all around the wound 
All foreign bodies and loose fragments of bone are removed the con 
stneting fascial bands -ire severed and the intermuscular planes are 
laid opened and cleared No pockets should be left in the wound 
winch might give rise to infection later Devitalized tissue usually does 
vm, when incised and healthy muscle contracts when pinched 

iiien d^ndement is carried out properly the wound should look 
clean and no blind spaces or recesses should be present This pro 
wdure gives the soft tissues every chance for healthy regeneration 
I luchagc K peeling oi picking of the inner surface of the wound to 
examine the tissues minutely Parage or paring of the wound is the 
ex irpation of the wound The English equivalent of ^pluchage and 
parace would be excision i e the entire wound is excised *en bloc " 
e incision is made wide of the wound in normal tissue the skin 
marpns are excised and the incision is earned down to and around 
e ase of the wound By this procedure all of the foreign material 
Cl as hair dirt clothing or loose bone fragments as well as de 
^ potentially deaitalrzed hssue is removed 

(a) entire wound is carefully excised **en bloc" as described 
5 o\e Howeaer only the experienced surgeon wath knowledge of 
nni particular region should emplo> this method so as 

0 excise any deep vital structures We do not advocate the con 
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Fg 443 (Jncfuding facing poge) Compound comminuted “multifragmcntcd 
fractures of the upper tnird of the humerus fractures ueie produced by d ffcrent 
szed bullets shrapnel and fragments of shells Uounds of entrance of gunslot 
vounds accompanying these fractures were usually small and dimpled wl ereas 
the wounds of exit were large wtb eclensive damage to the underlying structi es 



taken on May 10 1943 “Ilansmg cast tspe of 
p. enwscinent w^th an extended plaster shoulder cap This cast was appi «?d 
on \!jv n fo^wng defin i,se treatment as described in the ten Remosed 
of IK. rw ^ I sympos um on the Erst redressuig »n t! c den onstration 
arnt Rr.v 1 tars and naval authont es Rests on of casts in the fourth 

Bailie or casnalues incurred in the first ten da s in tl c 
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Fig 443 (Jnefutfing «*•' o — 
irDctures of the upper 
lued bullets shrapnel 
wunds aceompan)ing 
the wounds of exit were largo wth estewivc damige to tl e umlerlving struct ires 
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Fig 447 -Compound, conwmnuted fiactures of He forearm l t k 
■ubstance of llio rod™ bone Froe^ „e„ 1,^ On iellrf ‘S 

subsequentiv bone gri/U were appLed to the rad ^ 
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as described above If there arc several wounds present, each is treated 
m tlus manner. 

(c) If more than twelve hours have elapsed since the fracture 
or if It IS a frankly infected compound fracture, neither excision of 
the wound nor classical debridement sliould be undertaken For this 
type of wound fracture, the establishment and maintenance of wide- 
open drainage is essential Tlie surgery must be kept within the con 
fines of the wound All foreign bodies and loose fragments of bones 
are removed as well as any grossly devitalized tissue All pockets 
should be opened and no blind spaces should be present 

3 Trcofiiicnf of the Done— Loose fragments of bone must be re 
moved, as should semidetached bone fragments, for they do not hasten 
union of the fracture Moreover, if infection supervenes these frag 
menls are extruded as sequestra Crossly soiled bony ends are excised 
with rongeur and the medullary canal is inspected for foreign bodies 
Bone fragments with the periosteum intact and good attachment to 
surrounding fa'cia or muscle should be left in situ It has been our 
experience that these fragments of bone act as a scaffolding for the 
formation of new bone, especially m the “muHifragmented" com 
minuted fractures (Figs 443 to 446) Perhaps these fragments supply 
available calcium and later ate invaded by new vascular tissue which 
will lead to absorption and replacement of new bone 

4 Reduction and Vtxation of the Fracture —Length must be restored 
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slant irrigation with saline dunng the operation as \ve have felt tf 
this may carry infection into unconlaminated tissue Our preferen 
IS to use intermittent flushing with ether which has the acWibor 
advantage of acting as a solvent for certain foreign material a 
arresting minor oozing 

(b) \\'hen the wounds are deep and complicated, complete « 
cision IS contraindicated and careful debridement should be emplo} 
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ment as far from the fracture site as possible— and the use of a 
fracture table or machine Later these pins are incorporated in the 
plaster 

Perfect position or cabinet malers reduction is not necessary ict 
order to ha\ e a good functioning limb but perfect or as near perfect 
fixation as is possible is essential Motion at the fracture site not only 
delays union but constitutes continuing trauma to the wound and thus 
may contribute to the spreading of infection Me usual!} employ in 
temal fi-talion especially in the tibia using sitallium plates and screws 
Howes cr, plating wiring inserting clamps bands and the like are not 
to be undertaken lightly, and should be reserved for the evpenenced 
surgeon 

5 Joint Injtines —Our gutdmg principle in the treatment of all com 
pound fractures of the cttremibes involving joints and penetratmg 
wounds of the joints is closure of the joint capsule without drainage, 
the remainder ^ the Hound is pacXed nsde open mth sterde petro- 
latum gauze Prior to the closure of tlic capsule all foreign matenal 
and blood clots are removed and the joint cavity is gently irrigated 
with a small amount of ether and physiological saline solution The 
jagged bone fragments or cartilage are cuiretted or chiseled out By 
this process hemorrhage effusion the escape of synovial fluid and fis 
tula formation are kept nt a minimum 

6 Care of the Wound and ImmobdizaUon —We come now to the 
selection of the method to be used once the wound has been attended 
to and the fracture reduced and fixed directly or with position mam 
tamed by pins and traction Several plans are available The wound 
may be closed with or without drainage and the subsequent care be 
comes that of a closed fracture This method has its advocates and 
many of them have reported brilliant results the experience of others 
has not been so happy Others advocate the loose closure of the wound 
with provision for drainage by leakage This method is inconclusive 
Some employ the method of suspension and traction for the late case 
and incise and drain the ivound only when it “ripens” JndividuaJ 
pockets of pus and degenerative tissue arc incised and drained This 
procedure is merely mentioned in order to condemn it A number of 
patients thus treated were observed on Okinawa and the odor was 
unbearable It had a cadaveric stench and was nauseating Patients 
so treated became cachectic and toxic Tlie pus from the site of the 
wound usual!} spreads along the fascial spaces of the limb giving nse 
to numerous blind pockets of pus The technic of Dakin Carrel is often 


~ 450— Gunshot wounds of the thotiMer grdlo area with Jitfury l 
ij «.nf Wounds of entrance excised and Joinls treated as describe 
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Fig 452 —Compound fractum involvmg ihe knee joint 
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used m the case seen too late for adequate debridement and where 
the operation upon the soft parts has been limited to the establishment 
of incision and drainage The wound is left open and proMsion made 
for frequent dressings Tins technic requires great care and attention 
Moreoier there may occur secondary hemorrhage from the action of 
the solution on the tissues This method necessarily gives primary 
attention to the wound at the etpense of the fracture Our treatment 
of choice IS the Orr method to be described 
7 indications for Amputalton —To make a decision to amputate 
when the patient is first seen may be very simple or may require con 
siderable judgment Often it will be necessary to wait until the patient 
IS examined under an anesthetic It is difBcult to lay down rigid rules 
however the general indications for amputations in compound frac 
tures are as follows 

1 Complete loss of blood supply to the limb 

2 Exlensiv e destruction and laceration o! skin and muscle walh total 
loss of function of the limb 

3 Uncontrollable infection endangering the life of the patient 

4 Gangrene primary or secondary to thrombosis 

5 Severest deformity and an arfificnl hmb promises better func 
tion 

Tire ORR TREATtWENT 

Our treatment of choice for compound fractures is the Orr method 
VIZ the sterile petrolatum gauze pack and closed plaster encasement 
The technic of this method consists essentially of the following 

1 Application of the aforementioned principles as outlined viz 
physical cleansing of the part adequate excision or debridement of 
the wound proper treatment of the bone fragments reduction and 
fixat on of the fracture and the closure of the synovial membrane if 
a joint IS involved 

2 A continuous roll of sterile petrolatum gauze is placed at the 
bottom of the wound next to the bone including all parts of the 
wound and leaving no recesses 

3 Stenle plain dry gauze dressings are placed over the petrolatum 
giuze pack 

4 Only bony prominences and joint areas are protected with gauze 
dressings 

5 A circular molded plaster cast is applied directly on to the skin 
and the wound 

6 The plaster ercasement is not disturbed for four weeks 

7 At the end of four weeks the cast is removed and the wound is 
J^ressed under aseptic technic Anesthesia usually is not required 

R ^ roquefort cheese at this first redressing 

The surface of the dressings under the plaster cast will be found 
with decomposed material pus secretions sweat and the hke The 
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used in the case seen too late for 'itluiualc dcbnclemenl and uhere 
the operation upon tlie so(t parts has been hnuttd to the establishment 
of incision and drainage The wound is left open and provision made 
for frequent dressings Tins technic rctiuiris greit care and attention 
Moreover, thefe ma) occur sccondir) hcinorTliage from the action of 
the solution on the tissues Tins method necessarily gives primary 
attention to the wound at the expense of the fracture Our treatment 
of choice IS the Orr method to be described 
7 /ncficfltioni for Amputaiion —To make a decision to amputate 
when the patient is first seen may be very simple or may require con 
siderable judgment Often it will be necessary to wait until the patient 
IS examined under an anesthetic It is difficult to lay down rigid rules 
however the general indications for amputations in compound frac 
lures are as follows 

1 Complete loss of blood supply to the limb 

2 Extensive destruction and laceration of skin and muscle vvath total 
loss of function of the limb 

3 Uncontrollable infection endangering the hfc of the patient 

4 Gangrene primary or secondary to thrombosis 

5 Severest deformitj and an artificial limb promises better func 
tion 

TIIC onn niEATMENT 

Our treatment of choice for compound fractures is the Orr method 
the sterile petrolatum gauze pack and closed plaster encasement 
The technic of this method consists essentially of the following 

1 Application of the aforementioned principles as outlined viz 
physical cleansing of the part adequate excision or debridement of 
the wound proper treatment of the bone fragments reduction and 
fixation of the fracture and the closure of the synovial membrane if 
3 joint IS involved 

2 A continuous roll of sterile petrolatum gauze is placed at the 
bottom of the wound next to the bone including all parts of the 
wound and leaving no recesses 

3 Sterile plain dry gauze dressings are placed over the petrolatum 
gauze pack 

Only bony prominences and joint areas are protected with gauze 
dressings 

S A circular molded plaster cast is applied directly on to the skin 
and the wound 

3 The plaster encasement is not disturbed for four weeks 
7 At the end of four weeks the cast is removed and the wound is 
pressed under aseptic technic Anesthesia usually is not required 
fhe odor is like that of ripe roquefort cheese at this first redressing 
“/The surface of the dressings under the plaster cast will be found 
"^th decomposed material pus secretions sweat and the like The 
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area around the dressing js washed with soap and water Upon re 
roovaJ of the petroJafum pacl^ healthy, pink and firm granulabons 
of the wound will be found 

9 The granulating tissue is touched with sterile dry gauze 

10 If the wound is large, skin grafting is performed at this time or 
two weeks later Otherwise, strips of sterile petrolatum gauze are 
placed on the wound and the entire limb is placed in a circular plaster 
cast for two to four weeks depending on the seventy of the fracture 
and tlie bone involved 

Comment.— 1 The plaster encasement is complete and circular 

2 The skin tight or unpadded cast is preferred because it docs not 
exclude the free circulation of air and it affords direct drainage from 
the wound througli the plaster and eventually to the outside The 
odor is not as offensive as there is no absorption by any padded ma 
terial 

3 Fenestration of plaster is condemned It is unnecessary, en 
courages meddlesome dressings, produces edema and interferes \vith 
vascular circulation hforeover, it depiives the fracture of support 
where most needed 

4 We do not advocate the secondary closure of these wounds on 
the fourth or fifth day If the Initi'il wound operation is complete as 
outlined, there is no need for direct inspection or revision Further 
more, the secondary closure of a wound does not shorten the con 
valescent period of a patient with t compound frncture, in fact, it 
adds insult to the site of fracture 

5 Local implintition of sulfonamides or antibiotics is unnecessary 
systemically they are of benefit m limiting the extension of any 
existing infection and preventing secondary infection 

6 This contribution is intended as a renewal of previous endorse 
ments of a method and a plea for its continued employment m spite 
of criticism from certain quarters The principles were first advanced 
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TRAmiA TO THE TOOT AMi ANKLE 
J Hamilton Allan, M D • 

SPRAINS OF TIIC FOOT AND ANKIX 
Tin: most common injurj to the foot or ankle is a sprain of the lateral 
ligaments It is important to differentiate between mmirml damage 
to a ligament and a complete ligamentous rupture, for if the latter 
injury is not recognized and trealtd adequately licalmg docs not occur 
and a painful relaxed ankle joint results The lateral ligaments are 
composed of (1) the posterior talofibular, (2) the anterior talofibular, 
and (3) the calcanoofibular ligaments 
Moderate swelling, and slight tenderness over the talofibular and 
calcaneofibular ligaments indicate a simple sprain which may be 
ideally treated by rest in bed, elcxation of extremity, ice packs, early 
actne mobilization, and weight bearing witli the aid of a Gibney boot 
strapping 

Considerable pain, sw elling and acute tenderness distal and anterior 
to the tip of the lateral malleolus aggraxaled by adducting the foot 
suggest a ligamentous rupture Tlie detection of rotation of the talus 
in the ankle mortis, as the fool is adducted, is additional evidence of 
a rupture A radiographic study is made to determine the integrity of 
the ankle mortis In a normal anteroposterior roentgenogram of the 
ankle joint there cannot be a translucent zone between both talus and 
tibia and the talus and fibula If such a zone is visible it indicates 
damage to the tibiofibular bgament with widening of the ankle mortis 
If an anteroposterior roentgenogram of the ankle made with the foot 
passively adducted shows a luxation of the talus occurring in the ankle 
mortis (Fig 454) the lateral ligament is ruptured Tins study can be 
satisfactorily done with the area of injury infiltrated with 1 per cent 
procaine 

®*iidms indicate a complete rupture of the lateral ligaments 


•aiMiig cast IS applied and maintained for four to six weeks The re- 
mova of the cast is followed by the application of an Unna paste boot 
r a bibney boot strapping for ten days 
prams may occur elsewhere in the foot Metatarsal sprains are 
mmon There is swelling of the forefoot, acute tenderness under 
heads, and extreme discomfort upon flexion at the 
“rsophalangeal joints The recurrence of this type of sprain is 
wen associated with contraction of the calcaneal tendon and calf 
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muscle It responds satisfactorily to the applicabon of a felt pad just 
proximal to the metatarsal hca^ and a strong adhesive support about 
the forefoot When the acute symptoms subside, a sponge rubber 
metatarsal support is inserted in die shoe and calf-stretching exercises 
are begun 



Fig 454 —Rupture of external Lgameota of anile demonstrated by tbe marked rota 
tion of the talus In the ankle Joint mortis upon mvenion of the foot 

FUACrURES A^D DISLOCATIONS OF THE ASTRAGALUS 
The astragalus ( talus) has seven articulating surfaces and articulates 
with four bones It is the only bone in the body that has no muscular 
attachments Its surface is largely covered by a nonvascular articular 
cartilage which responds poorly to trauma The articular surfaces are 
weight bearing in function and are involved in all motions of the foot 
and ankle 

The vascular supply of the astragalus is derived from branches of 
the anterior tibial artery which enter tlie superior astragalonavicular 
ligament and supply the superomedial aspect of the neck of the 
astragalus The blood supply to the body of the talus is impaired if a 
fracture occurs m the neck prOTimal to the nutrient artery Similarly 
if the fracture occurs distal to the entrance of the nutnent arferv, 
asepbc necrosis is a possibibty 

' • • ’ - • *- • ~ " oil an injury to 

' one fourth of 

■ ’ lure occurs the 

j ability may be consiOeraoie, ueuiu&e u icsuas uui only from the 
fracture itself but from the senous complications which accompany 
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this injury (1) Ascpltc necrosis occurs ^eIJ frequently because of the 
inadequate blood supply to the talus (2) TroiiMic/ic artjiritis, par- 
ticular!} of the tibiotahr joint, is rather constant because infraction 
of the cartilaginous joint surfaces js produced as a result of the im 
pacting nature of tlie force causing the injury, and these cartilaginous 
surfaces do not heal satisfactorily (3) Infection of the talus causes 
marked damage and is a common complication for the reason that so 
many of these injuries arc compound fractures 
Fractures of the astragalus are divided into three groups (1) 
posterior process, (2) tlie neck, (3) the body 
Fracture of ilie Posterior Proccs*.— Tlie posterior trigonal process 
IS situated lateral to the groove of the flexor Inllucis longus tendon 
and serves as an attachment for the fasciculus of the lateral ligament 
of the ankle joint When the fool becomes plantar flexed, the posterior 
aspect of the talus rises upwirds and approaches the lower margin 
of the posterior surface of the tibia Impingement of the tibial margin 
against the posterior process during the action of acute plantar flexion 
of the foot causes the fracture 

Diagnosis is made on the basis of an acute plantar flexion force, 
localized tenderness, pain with plantar flexion of the foot and on acute 
flexion of the great toe The fracture is not a serious one, being out 
Side the joint, however, U is of considerxble medicolegal importance 
because of the necessity of distinguishing between a fracture and the 
os trigonum The latter is a developmental variation found m 10 per 
cent of normal individuals Roentgen study of a fracture of the 
posterior process reveals soft tissue swelling and a sharp irregular 
fracture surface as contrasted to the smooth regular outline of the os 
trigonum The fracture heals satisfactorily with a six week period of 
fixation in plaster with the foot in neutral position 

of the Nech —Fracture of the neck of the astragalus is a 
dorsiflexion injury It occurs as the neck of the talus is impacted 
against the anterior margin of the tibia, which is forced downward into 
the talus causing a vertical fracture It is unusual to see a vertical 
irarture of tlie neck without displacement So often is it associated 
with a posterior displacement of the posterior half of the subtalar 
® fracture of the neck of the talus calls for a careful search 
tor the posterior disphcement 

there is no posterior displacement the treatment is immobilization 
in a cast for eight weeks If there is the slightest suggestion of 
pos erior displacement of the posterior half of the talus, the foot must 
c immobilized in plantar flexion and eversion, because only in this 
posi ion IS the alignment of the head and body of the talus to the 
fnll *3tisiactory This position is maiatamed for eight weeks, then 
,, ^ dorsiflexed Tliree weeks later 

ic ^ ** brought to the neutral position and plaster immobilization 

is continued for four weeks 
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Fracture of the Neck of the Talus u.tth Posterior Displacement of 
the Body —This is an extreme dorsiflexion injury Not often seen in 
civilian life, it proved to be a rather anticipated injury in aircraft 
accidents during the war During a crash the rudder pedal forces the 
foot of the pilot into into acute dorsiflexion, fractunng the neck of the 
talus with Uie line of injury extending to the ligaments of the posterior 
part of the subastragalar joint causing a postenor displacement of the 
body of the talus As the body of the talus is displaced, all soft tissue 
attachments are tom The bone is thus deprived of its blood supply 
and avascular necrosis should be anticipated 

This type of injury is extremely difficult to reduce It is imperative 
to attempt an immediate closed reduction, for the extreme displace 
ment of the body of the talus causes severe pressure on the under 
Surface of the skin, and there is danger of compounding from within 
The foot IS manipuhtcd into full dorsiflexion, the heel pulled forward 
then everted to unlock the sustenaculum fah, and flnall), while pres 
sure IS maintained on the posterior part of the body of the talus to 
prevent redisplacement, the foot is brought into plantar flexion 
// this nNinipuhtJOn fs not successful open r^uclion is loihcated 
immediate!) A lateral incision along the ankle at the level of the 
subtalar joint is brought obliquel) forward toward the talonavicular 
joint The subastragalar joint is exposed the sustentaculum tali and 
talus are unlocked and the tilus pushed forward into position The 

' « ' . * /• , . 1 U Ijygpt 

lor!) 


Fractures of the Body.— Fractures of the body of the talus are 
usually comminuted and are accompanied by dislocation of the frag 
ments into the soft parts in front of and behind the ank/e ITie posterior 
segment of the body may lodge beside the calcaneal tendon and the 
antenor segment may be rotated and thrown antenorly These frac- 
tures cannot be reduced by a dosed manipulation and an open reduc 
bon should be done as early as the ilamagcd soft parts are in good 
enough condition for surger) Here again after the fragments are re 
placed into position fixition is secured by insertion of furschner wire 

4 11 — r — ■yrn I t Jrtmige and the 


1 C necrosis 

and if it IS present full weight beanng shou/d he dehyed until the 
bone has a normal appeirance 

In commmuted fractures of the astragshs aitragalectamy is often 
done It should be emphasized that this procedure is attended by 
senous disability ^ile it has been succe^ful m a few cases the 
imntv of results have been disappointing The technic of asfragalec 
was devised for paralytic calcaneovalgus foot where there is 
^^"'ally a muscle weakness m the plantar flexors and adductors of the 
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foot In the traumatic lesions of the t'Uus there is no muscle imbalance 
It IS difficult to balance tlie adult foot belueen the malleoli and the 
foot usually goes into \anis thus produang n crippling deformity 
The best functional results occur from those astragalectomies which 
will be followed by fusion of the tibia and os calcis This fusion is 
to be expected as a sequel to infection and nstragalectomy is per 
formed without hesitation when an infected talus has to be removed 
before healing will occur In this event fibrosis or ankylosis occurs 
limiting the motion betw cen ankle mortis and articulating surface of 
the os calcis and if the foot can be maintained m a satisfactory posi 
tion during the period of fibrosis a satisfactory foot will result 
Occasiomlly astragalectomy has to be performed where eomminu 
tion of the talus is extreme In such instances the foot should be mam 
ta ned well forward xvhere the anterior margin of the tibia is in a 
vertical plane with the calcaneocuboid joint A calcaneotibial arthro 
desis should be done and the foot plac^ in equinus of 5 degrees in 
males and 10 to 15 degrees m feinalis 
With the exceptions of the two indications cited abo\e-infection 
and extreme comminution of the wlus-olher surgical procedures are 
preferable to astragalectomy Where the astragalus has been com 
minuted the blood supply seriousl) disturbed and the many fracture 
Imes cause a disruption of the articular surfaces a subastragalar 
arthrodesis an ankle fusion or a pantalar arthrodesis may be done It 
does not seem reasonable to do these procedures early The patient 
should be allowed a test of function for about a year m order to de 
temune which joints should be fused A surgical arthrodesis of the 
painful articulations yields a painless and stable weight bearing foot 
Dislocations of the Talus —Dislocations of the talus are classified 
by the direction of the displacement Three distinct groups are evi 
dent (1) supination (2) dorsillexion (3) adduction and abduction 
la each group the type of displacement depends upon the force in 
voived 

Invasion of the foot causes rupture of the lateral ligament disloca 
lon of the ankle joint and if strain continues the interosseous liga 
ment of the subtaloid ruptures allowing the talus to stay m the tibio 
ular mortis but the other tarsal bones dislocate inward This is the 
^ astragalotd dislocation The talus remains in an equinus position 
n reducing this dislocation the foot is plantar flexed then everted and 
^ ankle is immobilized for six weeks in a walking plaster 

iT m right angled dorsiflexion and neutral lateral position 

must 1 ^ borne in mind that by the very nature of injury a disloca 
on ot the ankle is associated and this must be likewise reduced 
sat^hctonly 

If the inversion force is very violent and associated with plantar 
exion the talus becomes rotated 90 degrees about its vertical and 
g axis as the subtaloid dislocation occurs If as the displacing force 
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FractuTc of the Neck of the Talus titlh Posterior Displacement of 
the Body —This is an extreme dorsiflexion injury Not often seen in 
civilian Ji/e, it proved to be a rather anticipated injury in aircraft 
accidents during the war Dunng a crash the rudder pedal forces the 
foot of the pilot into into acute dorstfleuon, fracturing the neck of the 
talus with the hne of injury extendiiig to the ligaments of the posterior 
part of tlie subastragalar joint causing a posterior displacement of the 
body of the talus As the body of the talus is displaced, all soft tissue 
attachments are tom The bmie is thus deprived of its blood supply 
and avascular necrosis should be anticipated 

Tills type of injurj is extremelj difficult to reduce It is imperative 
to attempt an immediate closed reduction, for the extreme displace 
ment of the body of the talus causes severe pressure on the under 
surface of the skin, and there is danger of compounding from within 
Tlie foot IS manipulated into full dorsiflexion, the heel pulled fonvard 
then everted to unlock the sustenaculum tali and finally, while pres 
sure IS maintained on the posterior part of the body of the talus to 
prevent redisp/acement, the foot is brought into p/antaf Bexion 
If this manipulation is not successful open reduction is indicated 
immediately A lateral incision along the jnkle at the level of me 
subtalar joint is brought obliquely forward toward the talonavicular 
joint The subastragalar joint is exposed, the sustentaculum tali and 
talus are unlocked and the talus pushed forward into position Tbe 
fragments are replaced info position and fixation is secured by direct 
ing a Kirsehner wire across the fracture line from the head posteriorly 
into the neck and body and then cut off flush with the neck 
Fractures of the Bo<!y.—Fraclures of fJie body of the talus are 
usually comminuted and arc accompanied by dislocation of the frag 
ments into the soft parts in front of and behind the ankle The posterior 
segment of the body may lodge beside the calcaneal tendon and the 
anterior segment may be rotated and thrown anteriorly These frac 
tures cannot be reduced by a closed manipulation and an open reduc- 
tion should be done as early as the damaged soft parts are in good 
’ - -»r - r. .i« i ~ -Tjts are re 

chner wire 
ge and the 


ic necrosis 
J until the 


bone has a normal appearance 

In comimnuted fractures of the astragalus astiagalcctomy is often 
lone It should be emphasized that this procedure is attended by 
^Anous disability While it has been successful in a few cases the 
^nntv of results hav e been disappointing The technic of astragalec 
<tevised for paralytic calcaneovajgus foot where there is 
a muscle weakness in the plantar flexors and adductors of the 
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In midtarsol dtslocatiotis the most frequent injury is the adduction 
form and is sery often assocnled with a fracture of the navicular 
The medial displacement at the midtarsal joint caused the navicular to 
be displaced dorsally and medially to the talus and the cuboid medially 
to the calcis The history is of a se\ere wrenching of the foot following 
a fall from a height Reduction is obtained by applying traction in the 
direction of the force which produced the injury Closed reduction is 
frequently impossible due to the interposition of the anterior tibnl 
tendon a capsular ligament or fragments from the fracture of tlie 
navicular Exposure of the talonaxicular joint through a dorsomednl 
incision and the remoxal of all interposing tissue from the joint space 
allows the dislocation to be reduced Position is thereafter maintained 
by plaster cast immobihzation for eight iveeJcs 
Dislocation at the tarsomctotarsal fotnt (Lisfranc’s joint, Fig 455) 
is an injury produced by a fall from a height on a plantar flexed and 
mverted foot, or a plantar flexed and exerted foot Frequently the 
dislocation can be reduced by a closed manipulation followed by fixa 
tion in plaster Open reduction is usually required because the inter 
position of fractured fragments of the base of the metatarsal or cunei 
form bones prevents an adequate reduction \Vlien reduction is ob 
tamed by surgery, difficulty arises in maintaining the reduction be 
cause of the relaxation and tearing of the joint capsules and because 
the flatness of the joint surfaces allows subluxation to recur The 
insertion of a temporary kirschner wire through the first metatarsal 
cuneiform joint holds ^e position nicely, and this is maintained by 
plaster cast immobilization for sue weeks The Kirschner xvire is re- 
moved through a small incision An Unna paste boot is used as a 
supporting dressing for a short time 


BXETATARSAL FRACTURES 

*^*’®‘^***'®8 of the ^cck of {lie Metatarsal —These fractures occur as 
^ result of direct trauma such as a heavy object falling on the foot 
fne metatarsal heads are usually displaced into the sole, and if the 
^placement is not accurately corrected severe metatarsal discom 
ort results If the displacement is not pronounced it may be reduced 
y traction applied to the toes by means of a banjo splint incorporated 
m a plaster boot The traction is maintained for four weeks A molded 
leathe- , j ’ | ,i| i i ■ . 
nibb( "I * ' I • , I j I 1 1 


I I d of sponge 


, begun 

, ' * i> ill' 'III id I It 'to traction 

presenting several fractures the impossibility of reducing 
OOP ° fractures may compromise the result obtained in others 
snp” done At operation skin incisions are made with 

avoid the pressure points of the foot A dorsal longi 
•ncision IS usually made nudxvay between each pair of frac 
^ metatarsals so that two fractures may be exposed with each 
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IS spent, tlie talus becomes ioc]k.ed in ih rotated position a total dis 
location of the tains results Hus injury is caused by such extreme 
force (hat jt is usually compounded Reduction is secured by repro- 
ducing the deformity which caused the injurj, namelj, inversion and 
plantar flexion, (hen by pressure over the posterior surface of the talus 
thrust backward and inward Here again, because the talus has been 
deprn ed of its soft tissue attachnicnts, and thereby its blood suppJ) 
there is gra\ e danger of aseptic necrosis Tlie leg is immobilized in 



Fig 455 —Complete lateral dulocation at Lisfrtnes joint requiring open reduction 
and removal of frachired fragiDeots between the base of 5nd and 3rd metatarsal 


neutral position in a cast for twelve weeks Nonweight bearing is con 
tinued for at least six months because of tlie fear of impeding the 
slow process of revascularization 

Dorsiflcxion in/uries causing dislocation of the astragalus are always 
associated with fractures of that bone and have been previcuslj de- 
scribed under fractures of the astragalus 

Abduction and adduction tnjunes cause (1) midtar«al dislocabon 
(Choparts joint) and (2) t^sometatarsal dislocation (Lisfrancs 
joint ) 




TILICMA TO FOOT AM> KSOX 


1511 


In midtarsd dulocctions tbe most frequent injuij xs the adduction 
form, Jind IS \er) often associated wtb a fracture of the na\Tcular 
The medial displacement at the nudlaisal joint caused the oa\TCular to 
be displaced dorsoUj and mediall\ to the talus and the cuboid mediallj 
to the calos The histors is of a sex ere wrenching of the foot folloxxoag 
a fall from a height Reduction is obtained bj apphmg tracbon in the 
direchon of the force which produced the injurx Closed reducbon is 
frequeatlx impossible due to the mterposition of the anterior hbial 
tendon, a capsular hcament or fragments from the fracture of the 
naxicular Exposure of the talonaxT^ar jo-nt through a dorsomedaal 
inasion and the remox-al of all interposing tissue from the joint space 
allows the dislocabon to be reduced- Posibon is thereafter maintained 
bx plaster cast unnaobilizabon for eicht xxeeks 
Didocotion ot the tanomctatcnal join/ (Lisfranc's jomt Fig 455) 
is an injurx produced bx a fall from a heidit on a plantar flexed and 
tnxTfrted fool, or a plantar flexed and exerted foot Frequentlx the 
dislocabon can be reduced bx a dosed manipulabon followed bx fixa 
bon m plaster Open reducbon is usuallx required because the inter 
^bon of fractured fraanents of the base of the metatarsal or cunei 
form bones prexents an adequate reducbon Uten reducbon is ob- 
tained bx surgerx, difficult) anses id maintaining the reducbon be- 
tause of the relaiabon and tearing of the joint capsules and because 
the flatness of the joint surfaces alloxx'S subluxaboo to recur The 
uuertion of a temporarj Kirschner xnre throuch the first metatarsal 
e^eifonn joint holds the poabon mcelx, and this is maintained b> 
plaster cast inunobiUzation for six weeks The Kirschner wue is re- 
ooxed thnjusdi a small incision. An Unni paste boot 15 used as a 
supporting dressing for a short tune 

METATARsVL nUCIXTlEs 

A^*^^**”* of the >eek of ihe Metalar-al —These fractures occur as 
e result of direct trauma such as a heaXT object falling on the foot 
metatarsal heads are usuallx displaced into the sole, and if the 
cispbcement is not accuratelx corrected, sex ere metatarsal discom 
ort results. If the displacement is not pronounced, it max be reduced 
' barton apphed to the toes bx means of a banjo splint incorporated 
m a plaster boot The tracbon xs maintained for four xxeeks. A molded 
insole xnth a longitudinal and metatarsal arch pad of sponge 
applied to the foot and xx eight bearing is begun 
» the d-splacement is stubborn and does not respond to tracbon, 
^ presenting se\-eral fractures the xmpossibihtx of reducing 
tTr^ f^^tures max compromise the result obtained m others 
Ruction IS done \t operabon skin inasions are made xvjth 
h 1 ax-Did the pressure pomts of the foot \ dorsal Iona 

^ usuallx made nudxrax between eadii pair of frac- 
metatarsals $0 that bvo fractures max be exposed xxith each 
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IS spent the talus becomes locked m its rotated position, a total dis 
location of the taha results This uijur} is caused bj such eitreme 
force that it is usuallj compounded. R^ucbon is secured b) repro- 
ducing the deformitj uhich caused the injuT} namel> insersionancl 
plantar flcTion then by pressure oser the posterior surface of the talus 
thrust baclasard and inward Here again, because the talus has been 
deprived of its soft tissue attachments and thereby its blood suppl) 
there is grave danger cf aseptic necrosis The leg is immobiliz'd in 



Fig —Complete lateral dulocation at Lufrancs fouit requinog open leducUoa 
and removal of fractured fragments betweep the base of 2od and 3rd metatarsal 

neutral posibon m a cast for twelve weeks Nonvveight bearing is con 
tmued for at least six months because of the fear of impeding the 
slow process of revascularization. 

Di^rsipesion in;uncs causing dislocation of the astragalus are alwajs 
xj.-rA'b. fractures of that bone and have been previouslv de- 
senbed under fractures of the astragalus 

Abduction and adduction m;urie* cause (1) midtar«al dislocabon 
(Choparts joint) and (2) tarsometatarsal didocaticn (Lisfrancs 

jomt) 
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metatarsocuneiform joint, and varying degree? of pes cavus These 
congenital features lead to the fabgue and exhaustion of the support- 
ing structures of the foot, and the resulting bone stress induced by a 
long march produces the fracture The patient customarily notices 
pam in the forefoot during the long march This is of a dull, aching, 
burning character, which slowly increases in intensity, and swelling 
of the forefoot follows The patient begins to limp and hold the fore- 
foot rather rigidly Localized tenderness is present at the fracture site, 
and pam is eicperienced upon plantar flexion or traction on the cor- 
responding toe 

As the onset of symptoms a roentgenogram of the painful forefoot 
may be completely negative for fracture Usually by the tenth day 
after the initial complaint, there is evidence of a fracture line or some 
early callus formation After three weeks the callus forms a spindle 
shaped mass about the fracture line The second metatarsal is the one 
most frequently affected, and, as might he expected, the third is the 
next most frequently Involved 

The preventative aspects of treatment should be stressed The fore- 
foot of the ordinary shoe is very flexible, and slowly it begins to bend 
upward at the metatarsophalangeal area Hence, the use of a shoe 
"ith a fairly rigid forefoot, and the avoidance of short shoes are 
measures which will prevent this fracture from occurring 
In treating these patients it is, therefore, important to eliminate 
motion at the metatarsophalangeal joint This is done by counter- 
sinking a steel bar Yj inch wide, % inch thick and 6 inches long into 
the sole of the shoe A soft sponge rubber longitudinal arch pad is 
inserted into the shoe to balance the foot properly Whirlpool bath 
trcuments Tre given regularly until the soreness disappears After six 
to eight w eeks the fracture is usually healed The steel bar in the shoe 
•s removed and a small transverse metatarsal bar is substituted, and 
evcrcises are given to mobilize the metatarsophalangeal joints 

FRACTUnES OF THE OS CALCIS 

Fractures of the os calcis account for about 2 per cent of all frac- 
ures The) are tlic most disabling injunes in the realm of fractures 
ic> occur almost exclusively in working men m whom the long 
period of disibilil) is of vital concern The injury is due to a fall m 
le upright position with impact of the heel against the ground The 
ow of the bod) weight driving downward causes tbe talus to be 
ged into the calcis, compressing the bone and distorting the sub 
of 1°'"* space Due to the mechanism of the injury a fracture 

e spine is so often assoaated with a fracture of the os calcis that 
of one injury necessitates the exclusion of the other 

Clinically the injury is suspected if the patient has sustained a fall 
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incision A Kirschner wire js passed as an intramedulJjry \y 3 re through 
the distal fragment from th&fracture line and with the toe m extreme 
dorsifiexion is continued through the head of the metatarsal to emerge 
through the skin overlying the metatarsal head on the plantar surface 
of the fool Tlie wire is withdraxvn until its proximal end is at the 
fracture site The fracture is reduced A drili is applied to the distal 
end of the xvire and the wire is guided up the intramedullary space 
of the proximal fragment to the base of the metatarsal The distal end 
of the xvire is cut off so that it lies just beneath the skm and can be 
readily identified At the end of four weeks a small nick m the skin 
made under local anesthesia at this site permits the removal of the 
wire The molded leather arch support ts then fitted to the foot and 
weight bearing is commenced 

For fractures with very minor displacement the leather arch 
supporting insole is strapped to the foot wth adhesive tape and the 
patient is permitted to begin weight beanng immediately If this re 
suits in too much discomfort a transverse bar is placed under the 
shoe in a slightly oblique position at a point about 1 % inch in front 
of the heel This bar eliminates painful pressure on weightbearing 
^Valklng in a plaster cast pcnnils unjfonn pressure to be distributed 
throughout the foot and the matatarsal arch becomes flattened out 
and broadened \Vith the use of a molded arch support and a trans 
verse shoe bar normal toe action lends to preserve the normal form 
and muscle balance of the metatarsal area Within three weeks the 
strapping may be remo^ ed Irom ibe foot and the arch support inserted 
m the shoe At the end of the fourth week whirlpool treatments and 
active exercises are given to increase the mobility of the metatarso 
phalangeal Joints 

Avulsion Fracture of the Dase of fhe Fifth Metatarsal Bone — 
This IS a common and important fracture The peroneus brevis tendon 
IS inserted into the base of the fifth metatarsal and a severe inversion 
strain of the foot throws (he entire weight very suddenly on the out 
side of the foot causing an avulsion of the tendon with a fragment of 
bone Local tenderness swelling and pain aggravated by inversion 


tremely slow The foot 15 immobilized m eversion and nonweight 
beanng is continued for six weeks 

March Fractures 0/ fhe ^letalanaU —A march fracture is a fissure 
fracture due to stress which commonly occurs in fhe neck or shaft of 
the second third or fourth metatarsal It occurs dunng prolonged 
marchmg or in speed marching so often called for in basic military 

nredisposmg constitutional factors are varus of the first meta 
tanal shortening of the first metatarsal increased flexibility of the first 
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liejiing the foot and applying pressure over the upper surface of the 
Iragiuenl A walking plaster is applied with the ankle in a few degrees 
cl plantar fiexion Plaster is removed after six weeks and an Unna 
paste boot applied Where reduction is not possible and separation 
"'‘i'*'’ 'eductiou IS done and a screw inserted 
ertiem,! thus approximating the fragments The 

eitremity is Immobilized in plaster for six weeks 

u e’^of'JT f tall 'vith separauon requires the 

nkste ™ “ ““Preaaten clamp followed by 

PMer cast immobilization in neutral position for six weeks 

ondmoT^' I*'”/'”'" “■■■>■■>■»> J“nt Injury.-In the seo- 

thereTno ! articulating with the talus, in winch 

reduction of tr^i”i°* "'idening of the tuberosity or 

'■> plaster cast tor “arveeks ■■”">°l>tl'Kd 

reduction of thftS, ‘’“'P' 

times (11 kte ^ P'l”'"' “"Sle The treatment of this injury re- 
external mallLlus nndTiTT".*" ""Pinsement under the 

the os calcis to restore t f ^'“" 1 " ft® posterior aspect of 

<"tng rf “e eaSltl'^'j'”'"' “S'P.Th's corrects relative length 
Poteior .ubasttagaTar 101^ “ 

teduc“,o'„'fr„m°e”ThrreT‘'l'''’'‘‘ ftpf'»'''' V't”' or the Zimmei 
Iregnn to subTiL'^Smnal“n Tl.“ “"“1 Primary swelling has 

pared with the notnfal onrS'^' h’ ? “r "u *'5 “ “"t 

When the CteU Pf ftp reduction 

u shaped ba/Ssmw’fT',l.“ *‘Pol P”i attached to a 

“f the os calcis Two urn superior posterior portion 

"re passed tl „„ar.r 7 ™''^ “'hP' hy a pm bar 

hart connect the pm to d.e°l'n Turnbuekle lateral 

hats brings abou't dut ^ har and the activation of the turnbncklc 
"ormal The os Cle l'°" ftp 'Pher joint angle to 

®"hler comp,” <hP” POmpressed laterally by the nse of a 

io the width of (he the width of the os calcis is similar 

hirther adjustments areT 1 T “"mpdiatcly and 

h"ee IS commenced 10™,^^^ mdicated Evercise of the toes and 
mmob.l, ration m tim s,tl ’’ " “"“"P^ he np 

"I'en II, e spl,„i is remmeif 'L “""""'rl f“r eight weeks 

PPood of toiir weeks d.u.^^ nonvveight bearing is continued for a 
and aclive exercise are ^arr 5 "h'Ph tune whirlpool, gentle massage 
“""S a molded arch smno'l”'" "/'S’" hParing is then commenced 
'aphed to the shoe as ZCdT a transverse bar at- 

Tha same prmmj" ° j"" ">P'atarsal fractures 

principles of reduction are used in the Zimmcr /recture 
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on his feet from a height and complains of pain jn the heel The heel 
IS extremely tender to pressure There is marked swelling and ecchy 
mosis There is noticeable broadening of the heel and very limited 
painful motion is noted in the subastragalar joint 

These fractures fall info three general groups 

1 Isolated fractures xnthotsl fotnt injury These include vertical 
fractures of the tuberosity, honzontal or "beak” fractures, and frac 
tures of the sustentaculum tali 

2 Comminuted fractures atth minimal joint injury, such as the 
fissure fracture wi^out displacement, and the fracture of the outer 
wall and of the body with reduced tuber joint angle but no crushing 
of the joint 

3 Comminuted fractures with severe joint injury causing displace 
ment, reduction of the tuber joint angle with fracture of the outer wall 
and body, fracture of the posterior and antenor articular surface 

Careful roentgenographic study is of extreme importance A lateral 
and anteroposterior xiew of both feet and axial views of both heek 
are taken In taking the axial view a strip of gauze bandage is placed 
in a hep about the anteeioc accb of the hot inch ends held by the 
patient Tlie foot is drawn into moderate dorsjflexion The film is 
placed underneath the heel and the lower leg The x ray tube axis is 
directed on to the plantar surface of the heel at an angle of 45 degrees 
The X ny will record the amount of comminution the lateral expan 
sion of the heel the condition of the talocalcaneal joint the condition 
of the sustentaculum tali the presence or absence of the midtarsal 
joint subluxation and the tuber joint angle of the calcaneus 

The tuber joint angle measures the degree of upward displacement 
of the tuberosity This is the angle formed by the dorsal surface of 
the tuberosity with the projected line of the subastragaloid joint In 
the normal foot the angle measures about 40 degrees but when the 
tuberosity is displaced it is greatly reduced 

The principles of treatment as outlined by Bolder are the basis of 
the current management of these fractures The tuberosity must be 
pulled downwards until the tuber joint angle is restored and back 


apply lateral compression to reduce the lateral impaction under the 
external malleolus and the expansion or lateral displacement of the 
body of the calcis 

Isolated Fractures without Joint Injury —In the first group of iso- 
lated fractures of the calcaneus the follow'ing procedures are used 
The displacement if present, in the vertical fracture of the tuberosity 
s corrected by a compression clamp A walking plaster is applied for 
Itt weeks and subsequently a gelatin boot for a longer period of time 
to the honzontal beak fractures, displacement is corrected by plantar 
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ture of the outer wall and body, reduced tuber-joint angle and dis- 
placement and crushing of the posterior articular surface or the 
anterior articular surface When the articular surfaces are fragmented 
and separated a vascular necrosis is due to occur Because of the pain- 
ful stiffness of the subastragalar joint which will eventually result, a 
triple arthrodesis of the subtalar and midtarsal joints is indicated In 
our hands subastragalar arthrodeses have not been done early because 
many badly crushed fractures have yielded upon reduction a better 
functioning foot than x ray appearances would indicate, and a foot 
wth less permanent disability than would be present with a triple 
arthrodesis Hence m these borderline cases, if weight bearing proves 
unsatisfactory following an adequate test of function, a subastragalar 
arthrodesis is done (Fig 456) 
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reduction apparatus A Steinman pjn is inserted through the lower 
of the tibia and another through the supenor posterior portion 
of the os calcis The horseshoes of the apparatus are adjusted to re 
cen e each pm By lowering the distal horseshoe extension traction 
can be applied in a downward and backward direction m the long 
axis of the calcaneus The os calcis is compressed laterally by a Bohler 
clamp until the xvidening of the calcis has been completely reduced 



Fig 453 —Old fracture of t) e os caters with asepuc necrosis and traumatjc 
artliNUs of the talocalcaneal anti calcaneocobo d joinls Tuple arthiodes s done 
lo chimnate painful weight bcanng 

Sterile gauze dressings are spiked oxer the pins held in place b> sheet 
wadding and a cucular cast is applied from below the knee to be>ond 
the toe incorporating the pins snugly m the cast Subsequent treat 
ment follows the schedule indicated above 
Comminuted Fractures with Severe Joint Injury -Fifty five per 
t of fractures of the os calcis unfortunatcl) fall into the third group 
in which the fractures arc commmuted with severe joint injury frac- 
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urologists, and particularly Lanou, believed it to be a counterpart of 
arteriosclerosis The famous pathologist Virchow regarded it as a true 
tumor formation Hie inflammatory theory held sway for awhile in 
the minds of many investigators and the most recent and plausible 
theory bases its explanation on the supposition that the gland enlarges 
at a time of life when sexual activity is on the wane and that hyper 
trophy takes place as a compensatory effort on its part to supplant 
the diminishing sexual function Age, however, is the ever present and 
predisposing factor, and while many men in their late forties are fre 
(juently seen with extremely large hypertrophied glands, the 55 65 
age period is the time in which cases are most frequently encountered 
Pathology -Benign hypeitrophy of the prostate gland occurs most 
frequently in the middle and lateral lobes, rarely in the anterior lobe 
and practically never in the posterior lobe Various combinations may 
fake place as hypertrophy of the lateral lobes, middle and lateral 
lobes middle lobe alone and the median bar enlargements All of the 
may cause troublesome vesical neck obstruction as evidenced by 
me common symptom^ of nocturia, frequency of urination, difficulty in 
starting the stream great urgency, particularly with the advent of 
cystitis and finally complete retention of urine 
A pertinent question might well be asked at this point os to what 
constitutes benign prostatic hypertrophy The pathologist microscopic 
ally recognizes (a) a glandular type m which tubules ore m great 
preponderance, and so greatly distended that the interstitial tissue is 
greatly diminished, (b) fibroghndular in which there is a great 
amount of fibrous tissue between the distended tubules and is the basis 
or the formation of adenomas, (c) fibrous, which is characterized by 
nn overgrowth of connective tissue with compression of the tubules, 
3nd (d) cystic, in which the tubules and acini have been gradually 
istended and surrounded by layers of fibromuscular tissue Tlie 
'^T^^^’^Pphicd gland in 30 to 40 per cent of males eventually becomes 
an obstructive process and it has been most aptly said that hyper- 
rophy of the gland does not kill the patient per so, hut it is the 
P^^thologic changes that are death producing in the well 
s ablished sequence of partial to complete urinary continence, vesical 
I'crticula calculus formation hydrourcters and hydronephrosis with 
infection and, finally, as a result of the longstanding 
« ercnce with the elimination of unne, the picture of uremia 
am "’Tb® diagnosis is readily made by finding on rectal ex 

enlargement of the prostate gland in the patient in the 
jj ° decades of hfe presenting the classical symptoms of noctuna, 
lo« urination, difficulty in starting the urinary stream and 

tion^ * ^ P^mbohe curve Cysto urethroscopy, cystographic visuahza 
,p\ ^'®*’ctory urography and cystometnc determinations will 

larpf* » of residual unne, the exact type of prostatic en- 

uicn and any additional pathological change in the bladder as 
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Tice prostate gland is functionally so closely related to the male 
genital organs that it is most ajipropnately regarded and classified as 
■ one of the accessory glands of the senia! reproductive system 

Anatomically’ and clinically jt is described as consisting of a middle 
and tivo lateral lobes which surround that portion of the urethra 
designated as the prostatic urethra Structurally the prostate is a gland 
of the tuboalveoJar type and consists of a connective tissue f/ame- 
worlc, involuntary muscle and glandular tissue Embryologically, while 
the prostate gland of the male and the uterus of the female cannot 
be regarded as homologous organs, they are quite similar m histologic 
structure and would be most stnkingly alike if the tubular glands 
found in the inner walls of the uterus were prolonged into the mus 
cular substance The development of the prostate gland begms about 
the hvelfth week of embryonic life and Lowsley’s detailed studies 
show that at till ‘ ll i i c 

distinct parts of i' < ' • }m • • i *1*1 . , • .• I : ' 

five groups of tu' ' • • ‘ ‘ . 

static capsule, there eventually develop fi%e lobes, a middle, n^t and 
left lateral, postenor and anterior Jobe The tubules of the anterior lobe 
gradually decrease in size and number and at birth only a few tubules 
are present The posterior lobe tubules occupy that section of the 
gland descnbed as the apet and consist of that portion which is 
readily palpable by rectal examination While benign prostatic hyper 
trophy IS said rarely to develop m the posterior lobe it is extremely 
significant, as primary caranoma is more Lkely to stage its ongm m 
this section than in any other portion of the gland, and its position 
is most favorable for early detection by the alert clinician who recog 
nizes that the earliest possible cbagDosis is most essential for its com 
plete or total extracapsular extirpation 
The most common pathologic entities of the prostate which require 
surgical intervention are (a) benign prostatic hypertrophy, (b) mahg 
nant involvement, (c) prostatic calcub and (d) abscess formation 


BEMCN HYPERTROPUY OF TnE PROSTATE GLA^D 
Various theories base been advanced in an attempt to explain the 
cause of hyTcrttophy of the prostate gland The French school of 
• — from the Department of Urology, Graduate and Presbyterian Hospitals 

phikdelp^^ and Vice-Dean for Urology Graduate Scbool, University of Penn 
1 Chief Urologio Department, Presbytenao and Graduate Hospitals, Con 
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in urination, pyuria, large amount of residual urine, high blood urea 
and poor renal function are the immediate “poor risk” cases and their 
operability is dependent upon proper medical care and establishment 
of urinary drainage 

A complete history, physical examination, the blood picture, sugar, 
urea coagulation time, bleeding tune, serology, carbon dioxide de- 
termination, tests of renal funcbon and excretory urographic studies 
are basic preoperalive procedures Systemic complications, diabetes 


urethral catheter or by the first stage suprapubic cystostomy drainage 
and IS confirmed by the index of elimination One half cubic centi 
meter of phenolsulfonphthalein n gi\en the patient intravenously and 
ree twenty minute collections of unne are obtained per catheter 
le percentage amount eliminated in each period is estimated and 
e index of elimination is determined by dividing the percentage 
®brninated in the first penod by the percentage amount elim 
penod \Vhene\er renal function has so impioved 
All t amount eliminated in the first penod exceeds that 

t third penod operability of the patient is considered 

preference is the utilization of the indwelling catheter 
hrr^ in* of satisfactoiy urinary drainage and renal function 

nift 1 Instances due to urethritis, marked cystitis, vesical calculi 
“‘ctbral catheter is not tolerated Also in patients in 
admission repeated unsuccessful attempts have been 
-.1,1 f catheters-rubber. woven and metal-followed by chills 
*i'P^ap«bic drainage is by far the best method of choice 
wlin 'termining the CItoice of Operation.— Many urologists 

nmnn^i'* trained under preceptors of either the suprapubic or 
an;) atectom> technics continue to prefer those approaches 

tliral nrl excellent Howexer, since the advent of transure 

bnes^minv '* ‘‘"d the cauler> punch or the cold punch 

rro«l)«rl 7 1 ‘*’®*‘* methods to the exclusion of all other 

P®*” s^oirld not be the sole factor 
ff the fiTiA u operative intervention but a differenlation 

dispiso ILi.n «nd the determination of associated x esicil 

Pardailir iv-,^ c factors in making a decision as to the route 

T'd mortahb ‘’P^'^n^'on, and the aHammcnt of lessened morbidil> 

skilled and vxell tnined anesthetists of 
'«nm)fmts\nd cooperation «,th the medical 

rcRards th^ ^ opinions are sought and accepted 

"f »"<!•-,. v..h the geea, health 

"<■-> IMtienl S" '>T^ »f f"-s<b“n stiitahle for practically 

patient and condition For the ayerage case „ath no cardiac 
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dnerticulum. papilloma, papillary caranoma, pro- 
static cal^i^, renal complications, and neurogemc disturbances, any or 
r 1 !f ’ 'i "e " important as the hypertrophied 

gland itself and the preoperahve deteimmation of their presence is 
most essential in the proper management of the patient with hyper 
trophy of the prostate gland 

prostatic enlargeraent- 

' ■ d 



4d p,g 455 

t, ^ -C^tographic study shows large <J.>crt«culum of bladder complicating 

hypertrophy of the prostate gland 

u 1 I rc'eals bilateral ureteral rcflua with rather marked 

bilateral hydroureteis and bilateral hydronephroses comphcaLons of prosfatu 
hypertrophy 


cedure in the individual case In the present progressive era of high 
attainment of medical skill and surgical technic the prospects of quali 
Bed patients with prostatic h>-pertrophy are infinitely better for ob- 
taining a complete and permanent functional result from operative 
procedure than from any form of honnonal palbalive treatment or 
intermittent or pennanent catheter life 
Preoperative Qaalificalion9.-Many patients with prostatic obstruc 
tion who seek early medical advice are found in many instances to 
fulfill all of the qualifications for immediate surgical intervention The 
pabents, on the other hand, with the histoiy of long standing difficulty 
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fascu and also by an inner or true capsule of thin fibrous tissue 
intimately connected with the gland substance and in suprapubic 
prostatectomy as performed by his technic the true capsule with the 
enclosed hjpertrophied gland is removed leaving behind the outer 
capsule The general consensus at the present time is that hypeitrophy 
arises from accessory glands or tubules and not from the prostate gland 
per se which undergoes atrophy from pressure and this gland atrophy 
forms a capsule of piostatic tissue out of which the hypertrophied 
accessory glands and tubules can be enucleated However the ex 
penenced operator whether he chooses the suprapubic or perineal 
approach readily finds a distinct line of cleavage which facilitates 
the removal of the obstructing hypertrophied tissue 
Suprapubic Prostatectomy —A midlmc hypogastric incision is 
made beginning at the upper border of the symphysis pubis and ex 
tending upward for 4 or 5 mches The sheatli of the recti muscles is 
incised the recti muscles^separated and the thin layers of transversahs 
fascia prepentoneal fat and peritoneum is gently elevated upward and 
well out of the operative field The bladder which has been previously 
irrigated with an antiseptic solution and filled by means of the in 
uwelling catheter left in situ is readily recognized by its globular 
appearance and in particular by superficial veins It is now grasped 
y an Allis forceps on each side of the midhne and its wall is incised 
suction tube is now inserted and with well trained assistants and 
good team work the fluid from the bladder is evacuated with little or 
operators field Tlie incision is now enlarged 
hro bladder completed and the end of the catheter 

O'lt through the suprapubic incision The catheter stays in 
for* 1” the urethra during the operative procedure and is utilized 
insertion of the Pilcher hemostatic bag at the completion of the 
cnuc^^eation of the prostate 

Sfiuip° enucleation of the prostate gland as described b> 

H?"" irndertaken by inserting the index finger into the pro 
asitlp between the lateral lobes With the catheter puslied 

loot of f^nddy breaks througli the mucous membrane of the 

acD lifK ^ “*id immediately finds access to the line of cleav 

Proner ^ lateral lobe and its adjacent capsule hen once the 
the tin« 1 separation is found the finger continues to separate in 
and ofien ^be left lateral lobe median and right lateral lobes 

the mno-*! ® three lobes are removed en masse Inspection of 

of haMncT Wf 1 ^boroughlj made to ascertain the possibility 

b\'’eS behind a small adenoma which embedded hter on 
•nm helm " cause obstruction A finger inserted into the rcc 

prostate so* n fat abdominal walls to elevate the 

fn ideatin’' more readily accessible to the operators 

inmed an'l Loose tags around the prostatic bed are now re 

‘ there is hypertrophy of the interuretenc ndge or liga 
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coTnplicatioos, we prefer low spinal anesthesia for suprapubic prosta 
tectomy, as it gives Complete abdominal wall relaxation Low spinal 
or caudal is also excellent for penneal prostatectomy For the cx 
tremely apprehensive pabent avertm works admirably Pentothal 
sodium IS excellent for uncomphcated cases of suprapubic prostatec- 
tomy, punch operations, and transurethral resection, and supported by 
cyclopropan * • i * 

most safely 
the blood p 

the use of open drop ether, while in other cases it can be maintained 
by prehminary ephedrme medication As a rule/ this is the choice of 
anesthesia recommended by the cardiologist in cases of coronary 
disease and in the patient with hypertension and in those cases with 
a history of cerebral catastrophe 

rndieationa for Prostatectomy.— Increasing dofBculty in \oiding 
compels many pabent^ to seek m^ical aid, and often the eipressioo, 
"something has to be done as I cannot conbnue to hve this ivay" is 
heard Inabibty to void is the only compelling reason for some in 
dividuafs to consult their physician However, rnany patients having 
been made at least “prostate conscious’' by some of the less ex 
travagant magazine pubheaboas, seek adv7ee eixly and their cases 
can be properly evaluated Residual unne of 3 or more ounces whith 
cannot be lessened by palhabve measures as prostatic jnasstge or man 
mum dilataboa by means of sounds, marked infection m the prostabc 
tubules and acxnr, pam and dvsuria are definitely indications for 
surgical intervenbon 

^Vhen the prostate has reached thil stage of enlargement in which 
surgical intervention is indicated, there are three approaches which 
are to be considered, (^a) the suprapubic, (b) the perinea! and (c) 
the transurethral Anatomically the suprapubic approach is less diin 

• ' ’ ' ■ - - — » — ‘V _ fp r*nmphcat 

iculum 

ilation 

remely 

. 1 large 

jpuhic 

cystostomy has been perfomied for preoperahve drainage snoiild be 
completed through this route Finally, the funcbonal acts, unnary and 
sexual, are less disturbed and better preserved by suprapubic prosta 
tectomy and the operator 'Vilh great assurance can satisfy the inter 
rogations of the patient who raises the guesbons as to postoperabvc 
inconhnence and impotence. 

The quesbon as to wbal constttntes prostatectomy has been the 
subject of much discussion and has Jed to the erpression of 
opinions Frejer, in parbcular, regarded the prostate as being encased 
in an outer capsule formed by the visceral division of the pelvic 
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fascia and also b) an inner or true capsule of tiun fibrous tissue 
intimatel) connected with the glaod substance, and m suprapubic 
prostatectomy, as performed by his technic, the true capsule with the 
enclosed hypertrophied gland is removed, leaving behind the outer 
capsule The general consensus at the present tune is that hypertrophy 


accessory glands and tubules can be enucleated However, the ex 
penenced operator, whether lie cliooscs the suprapubic or penneal 
approach, readily finds a distinct line of cleavage which facilitates 
the removal of the obstructing hypertrophied tissue 
Suprapubic Pro«talcciomy.— A midline hypogastric incisiou is 
made, begmning at the upper border of the symphysis pubis and ex 
lending upward for 4 or 5 inches The sheath of the recti muscles is 
incised, the recti muscles^^separaled and the thin layers of transversalis 
fascia, prepenloneal fat and penloneum is gently elevated upward and 
well out of the operative field The bladder, which has been previously 
UTigated with an antiseptic solution and filled by means of the m 
dwelling catheter, left in situ, is readily recognized by its globular 
^pearance and in parbcular by superficial veins It is now grasped 
^ an Allis forceps on each side of the midhne and its wall is incised 
A suction tube is now inserted and with well trained assistants and 
good team work the fluid from the bladder is evacuated with httle or 
BO contamination of the operator’s field The incision is now enlarged 
mspeeboD of the bladder completed, and the end of the catheter 
rought out through the suprapubic mcision The catheter stays in 
position la the urethra dunng the operative procedure and is utilized 
or imertion of the Pfleber hemostatic bag at the completion of the 
enwleahon of the prostate 

~ ® ^traurethra! enucleation of the prostate gland as described by 

^ undertaken by inserting the index finger into the pro 
asut^f^ lateral lobes With the catheter pushed 

Toof^ f readily breaks through the mucous membrane of the 

a^e b K ^ urethra and immediately Ends access to the line of cleav 
proof.^ t' lateral lobe and its adjacent capsule ^\’hen once the 
thp 1 ^ 1 ^' separation is found the finger continues to separate in 

and ofi lateral lobe, median and nght lateral lobes 

the nroT '”iole three lobes are removed en masse Inspechon of 
of hawn ^ i^f u thoroughly made to ascertam the possibility 

could. Vi^ 1 behmd a smaD adenoma, which embedded, later on 
turn ^'’‘31’ging cause obstruction A finger inserted into the rec- 
prostafe^^ 'w certain cases with fat abdominal walls, to elevate the 
enucleabnn R ^ ^ more readily accessible to the operator’s 

'Poved. a Loose tags around the prostabc bed are now re 

w there is hypertrophy of the inferuretenc ridge or hga 
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F s 4a9 —In most suprapub c prostHeclomy cases enucleabon of ihe prostate is 
readJy accompl shed wth the mdet finger after the teehmc as desenbed b> Squ er 
la cases with thickened abdomioai walls a fioger m the rectum and the use of 
the middle finger for enucleation often facilitates the remo\ al of the prostate gland 
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Fi^ — Scuson eutbog through the fnemhranous urethra at tt; juacbon with 
the prosutic nreihra {Elmer Belt ) 


(Elmer 
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ment \vidi a deep bas fond a V shaped wedge of tissue is removed 
from Its central portion , , , , j c 

Many methods have been utilized fot tile contiol oS 
the proslabc bed gauze packs mattress sutures through the edges or 
the prostatic capsule closing of prostatic bed with a urethral catheter 
ID situ for drainage as advocated by Hams and various types of 
hemostabc bags and most recendy oxycel The Pilcher b^ w used 
in most clinics roubnely as it is constructed about a tube which takes 
the place of a catheter when the bag is deflated The end of the Pilcher 



Fig 465 a Prostat c tractor inserted b prostate be ng cut free from bladder 
neck c prostate removed bleed ng from bladder neck controlled by Allis forceps 
(Elmer Belt ) 

bag tube is sutured to the lip of the catheter and by traction on the 
catheter the bag is drawn into the pros^hc bed and distended with 
water by jueajjs of a tube attached to and contisaous with the interior 
of the bag The bladder is now closed around a large drainage tube 
and the space of Retzius drained by means of a small rubber tube 
dram Tnction on the bag is maintained for four to five hours by 
fixation of the catheter tube to die inner side of the thigh or a Hamer 
cradle Release of tracbon and emptying of the bag may be followed 
by considerable bleeding and necessitate refilling and traction The 
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bag IS left in place for five days and can be utilized if the occasion 
requires its use 

The small rubber tube drain is removed from the space of Retous 
at the end of forty eight hours the large bladder tube and Pilcher 
bag on the fifth day and a urethral catheter, 18 or 20 F , is inserted 
through the urethra into bladder The placing and adjustment of this 
catheter is extremely important and if well done will completely 




divert the urine and permit early incisional healing Suprapubic diy 
jjg ' * ' ' er removal 

] }*i« ■ • more difficult, 

bui I - Visual guidance 

d anatomical recognition of structures imolved are permitted at all 
nostoperative shock and abdtnnina] distention are diminished 
deoendent drainage is more easily accomplished Pathologically 
all fibrous t>pe and all subvesical enlargements are more suit 
w removal by this approach Many illustrious tirologic surgeons 



SUHCEBY OF THE HIOSTATE CtAND 


1529 


have made important contributions to the techmc of perineal prosta- 
tecfomyi and its high degree of development, attained perfection, and 
popularity IS chieflv due to Young and his associates 
With the patient m an exaggerated hthotomy position on a Ilalsied 
perineal board, a Crowell or Lowsley curved prostatic tractor is 
passed through the urethra and into bladder The perineal incision 
in the form of an inverted U, is made with its arch crossing the midline 
at a point equal!) distant from the anterior anal margin and penneo 



Fig 467 Membranous mcthra and bladder neck closed over catheter 
Sutures through capsule and the bladder musculature obliterate all dead space 
h Capsule closed with interrupted sutures c. Completion of closure ( Elmer Belt ) 

scrotal junction, and its sides extending downward and slightly out 
Ward to each tuberosity ot the isdiium Skin fat and fascia are in 
cised until the muscle of bulb is exposed Great care must be exer 
cised at this point in freeing the bulb, exposing the transverse permei 
muscles and in separating the recto urethrahs muscle from the 
posterior part of the bulb 

The rectum is now pushed b-icfcward and the bulb held forward 
by Youngs special bulb retractor The levator am muscles are sep 
arated in the midline and held apart by lateral retractors DenonvzJ 
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Iiers fascia is pushed backward and the apex and postenor surface 
of the prostate is presented The rectum is now held away from the 
prostate and the levator am muscles are held apart by Youngs broad 
acute angle retractor Traction on the tractor is applied and downward 
and backward pressure aids in bnnging the posterior surface of the 
prostate into better view 

An inv erted U incision after the technic of Belt is made through the 
postenor sheath or capsule of the prostate with the tip of the arch 
Yz inch postenor to the apex of the gland This flap of prostatic cap- 
sule with the verumontanum and ejaculatory ducts is turned down 
ward and backward the urethra cut across at the site of the hne of 
cleavage between the apex of the hypertrophied gland and its outer 
capsule The cun ed prostatic tractor is now withdrawn and a straight 
prostatic tractor inserted The hypertrophied prostate gland is enucle- 
ated by digital manipulation metal lobe enucfeator curved blunt 
scissors and prostatic lobe forceps care being taken not to injure the 
circular rnuscle fibers at the vesical neck 
The tra i. i 

IS passed 
15 establis 

anteriorly and one each hternJly are placed through the edges of the 
bladder mucous membrane by means of a Crume needle holder The 
anterior set of sutures is now brought out high up through the apex 
of the prostatic capsule and the two lateral sets are brought through 
the capsule on either side of the inverted V shaped incision Tlie 
catheter js now placed m proper position in the bladder and the mat 
tress sutures tied 

The U shaped flap of prostatic capsule is sutured in position by m 
temipted sutures a small rubber drainage tube placed in position 
levator am muscles approximated and the incision closed Most im 
portant now is the fixation o^ the urethral catheter and maintenance 
of urethral catheter draimge The catheter is removed on the twelfth 
to fourteenth postoperative day incision heals promptly and the 
patient has a postoperative hospitalization of about hventy one da)S 
Transurethral Prostatic Resection — Transurethral prosfabc re 
section IS the most outstanding contribution to present day urologv 
and although not new in thought it has been made practicable 
ihrou^ the development of high frequency cutting and coagulating 
1 — 1 .v„ ^1 ^ ^ -.1 neck 

, • • • ■ Wishard 

, abes and 

developed Ingenious but ineffective instruments for (heir removal 


ment started uie mq - “ 
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McCarthy resectoscope of our present day Two types aie m use and 
are represented by cold punches of the Young Braasch Bumpus 
tubular instruments, which utilize the cutting mechanism of an inner 
circular tube which incises prostalic tissue engaged in a fenestrum in 
the outer sheath, and the resectors with various modifications as de 
veloped by McCarthy, Nesbit and kirwin which utilize the principle 



Fig 468— Authors median bar ercisor which Is constructed and insulated to carrv 
cutting current 




ig 470 Loop of McCarthy electrode (1) m position (2) at start of cut (3) 
after completion of procedure (Slitluig ) 

of the Wire loop electrode and cutting current and the coagulating 
current for the control of bleeding The addition by McCarthy of the 
oro hque telescope permits complete vision and greatly aids the 
opwator in visualizing the area to be resected 

ransurethral resection in the hands of the experienced and in care 
u y se ecled cases has proved to be a procedure of great usefulness 
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aod of tremendous value It is still a procedure which requires a great 
deal of patience, cystoscopic expenence, skill and judgment No one 
should attempt transurethral prostatic resecbon who is not a com 
potent urologic surgeon and able ‘ t , r 

the many complications that migl 
The postoperative care also lal 

personnel, competent nursing, patency of the urethral catheter and 
close observation for hemorrhage, shock and infection The bar and 
median lobe type of cases respond readily and there is a considerable 
economic saving for these patients, but those with large lateral and 
median lobe enlargements may require two or more resections and 
finally have to undergo prostatectomy A classification of cases siut 
able for transurethral resection includes all the subvesical types of 
prostatic hj-pertroph}, fibrotic and glandular median bars, contractions 
of the vesical neck following prostatectomy, and malignancy of the 
prostate gland with obstruction 

CARONOJIA OP TIIE PROSTATE CM>D 
Carcinoma of the prostate gland, b^use of its insidious onset and 
early symptoms simulating those of benign prostatic hypertrophy 
with resulting neglect and eventually inoperability, presents for the 
urologist a problem of great magnitude Early detection and diagnosis 
before extensive involvement of the prostate gland has occurred is 
most essenbal for instituting the accepted curative procedure of total 
penneal prostatectomy Much too frequently however, does the patient 
appear with the chnical picture of nocturia and frequency, which has 
been well tolerated for some time and only increasing difficulty m 
voiding or pain in the lumbar and sacral areas and radiating down 
one or both thighs cause bun to seek medical aid with the discovery 
of the extreme hopelessness of the whole situation 

The high incidence of carcinoma of the prostate gland has been 
noted and emphasized by pracbcally every essayist particularly since 


tears of age, dying from various causes and m 28 per cent of males 
hptween the ages of 71 and 75 Moore found carcinoma m 63 cases 
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was limited to one anatomical lobe of the prostate gland. No case was 
observed in an individual below the 44th year of age and the age 


CANCER OF PROSTATE 


A 


Operable 




Inoperable 

(Not to prostaieetom^ TtSasjasi. 

bvt to-toble Toi* tr.^nwrctbi'al r*sectiorO 



APCiAOWi. 

Fig 471 —Operable and Inoperable stages of prostahe carcinoma ( Itoberl 
CuUenez, Am J. Surg . Vol 48 ) 


mcidence steadily advanced untJ 29 per cent of autopsy cases in 
me ninth decade showed the lesion. 
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Syniptomnlology.— There are no outstanding definite or character- 
istic symptoms of early carcinoma of the prostate gland. The com- 
monly presented symptoms of ooctuna, frequency and difficulty m 
voiding are those of the typical case of benign prostatic hypertrophy, 
however, 93 per cent of these cases of carcinoma show such marked 
involvement, hard, nodular and "/KKcn” glands, that the patients are 
unfit subjects for total prostatoseminal vesiculectomy and palliative 
measures for relief of symptoms can only be undertaken The finding 
of an indurated area in the prostate by rectal examination should be 
viewed with great concern and be sufficient evidence to require further 
investigation to differentiate it definitely from prostabc calculi or 
luetic, tuberculous or the common inflammatory conditions of the 
prostate gland or seminal vesicles. 



Diagnosis.— The most readily available and positively diagnosbc in- 
formative procedure is the correct interpretation of any abnormality 
in the morphology of the prostate gland discovered by rectal examina- 
tion Cysto-urethroscopy, in the early case, gives only the picture seen 
in benign prostatic hypertrophy Biopsy, by perineal exposure and 
excision, aspiration, punch or needle in a high percentage of cases 
cives satisfactory results X-ray films arc most valuable in revealing 
metaslases which, in carcinoma of die prostate, occur with relatively 
Viiph fiequeticy in the osseous system An elevated acid phosphatase 
rontent of the blood serum is also diagnostic of bone metastases 
'^Palliative Mcasures.-Palhative measures are applicable in the 
great majonty of cases, the pnmary considerabon being the correebon 
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of the vesical outlet obstruction the residual urine and dysuria This 
may be accomplished where large lateral lobe hypertrophy is present 
by suprapubic removal of the lateral lobes punch removal of the ob 
stiuctive bar and implantation of radon Tiansurethial resection 
followed by perineal radon implantation is applicable to median bar 
obstruction Elimination of androgenic hormonal stimulation is ac 
comphshed by bilateral orchiectomy or irradiation of the testicles and 
neutralization of androgenic substance by administration of estrogens 
The most satisfactory and best results have been obtained in those 
cases in which from the cytologic appearance the tumors were clissi 



of prostate severed leaving a cuff of capsule attached to 
Prostate and seminal vescles completely freed from attach 
meet to bladder (Elmer Belt ) 


se 1 ^ ^'^®*^ocarcmoma or differentiated carcinoma Munger from a 
tranT concludes that regional and testicular irradiation 

stahih^^^^ resection and estrogen therapy gave the most effective 
"f results m carcinoma of the prostate Barringer reports the 
and ffierapy at Memorial Hospital Three hundred 

radon ^ carcinoma of the prostate gland were treated by 

1922-1 seeds penneally or suprapubically m the penod 

cinorm f ^venty one or 6 per cent of the patients free of car 

periods between five and nineteen years 
®arkabl ^'^rnphshments include in the majority of cases a re 
e clinical improvement in dysuna gam in weight relief from 
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pain, improved blood picture, slowing of sedimentation rate, and a 
gradual approach to normal m the serum acid phosphatase estimation 
Improvement in the skeletal metastases is seen m roentgenograms and 
the gland itself not only shiinlcs in size and hardness but loses its 
dense nodularity, frozen fixation and mdefimte outhne 

Radical Perineal Prostatectomy as a Core for Cancer of the 
Prostate Gland,— In 1904, Hugh Young, impressed with the high per 
centage of cures obtained by Halsted's radical operation for carcinoma 
of the breast, conceived the idea of performing in selected cases an 
equally extensive surgical operabon through the pennetim for radical 



Fig 474 — Introducboa of sutures approoiiiatiDg bladder neck to prosteUc ca^ 
sule left attached to membranous urethra Urethral catheter is placed through 
urethra Into bladder for drainage (Elmer Belt ) 

cure of cancer of the prostate gland His radical operative procedure 
removes all in one piece the prostate gland its capsule the fascia of 
Deoonvilliers, semmal vesicles and half of the vesical tngone The 
bladder is then anastomosed to the membranous urethra Belt has 


th the history of thirty eight patients who were observed hve to 
iw ntv seven years and who presented no evidence of recurrence or 
tasis Other notable contnbuhons have been George Gilbert 
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Smths presentation of seventy one radical operations with hventy 
one patients living five years or more since operation and twenty 
whom he examined one to twelve years after operation free from 
evidence of recurrence and Elmer Belts fifty patients wth no evi 
dence of recurrence in twenty nine 


PROSTATIC CALCULI 

pie etiology of prostatic calculi has not been definitely determined 
and the various expressions of opinion inadequately explain it The pro 
statitis which frequently follows gonococcic urethritis has been ad 
vanced as an important etiologic factor however prostatic calculi have 
een found m patients who have never had such an infection Non 
specific infection of the tubules and acini of the prostate causmg a pre 
cipitation of certain salts from the urine oxalates phosphates and 
car onales of lime potassium and magnesium and their deposition 
around a nucleus of inflammatory products has been logically held as a 
causahve factor Joly states that prostatic calculi are essentially a 
p ologic condition of adult life and are distinctly uncommon below 
e age of mrty In most of the cases the calculi are multiple and in a 
rvey of 304 cases only twenty eight patients were reported as having 
a single calculus 

d j”** -Oftentimes prostatic calculi cause no symptoms and are 
routine x ray study of the gastrointestinal tract and in 
urographlc visualization of kidneys and ureters Prostatic 
of frequently discovered in the routine x ray examination 

svmnf^ prostatic hypertrophy or chronic prostatitis their 

“ f"?’ completely masked bv those of the 

associated pathological entities 

induM^lt*** j cases rectal examination will reveal a hard or 
are in ni chcit crepitation particularly when several calculi 

studv wT? *1 The positive diagnosis is made by the x ray 

median 1 reveals number size and location in respect to 

'"^>an or lateral lobe involvement 

are calculi that are accidentally discovered and 

wwerv n? symptoms or complicating the treatment and re 
mtervenfinr. chronic prostatitis do not call for surgical 

sre rerooi/vt prostatic h>pertrophy prostatic calculi 

found in fha f routine removal of the prostate They are often 

Proslahf of cleavage by the enucleating finger or by the metal 

pubic ^ readily removed by supra 

or Johp La penneal route Calculi in a median 

Prostahc Si®" removed by transurethral resecUon 
Kreatly comnlir-Tfa f^^o^iated xvith infection of the prostate gland 
humine and proper treatment of the latter and frequency 

P n on urination wifli difficulty m voldmg are defimtp 
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Smiths presentation of se^entyone radical operations wth hventy- 
p 3 |i®nts living five years or more since operation and twenty 
whom he esamined one to twehe years after operation, free from 
evidence of recunence, and Elmer Belt’s fifty patients with no evi- 
dence of recurrence in twenty nine 


PnOSTATlC CALCULI 

The etiology of prostatic calculi has not been definitely determined 
ana the various expressions of opinion inadequately explain it The pro- 
tahbs which frequently follows gonococcic urethritis has been ad- 
ance as an important etiologic factor, however, prostatic calculi have 

an infection Non 

pinif,! of the tubules and acinf of the prostate causing a pre- 

carhnn^L^ Certain salts from the urine, oxalates, phosphates, and 
arminda^, I Po^®ssium and magnesium and their deposition 
causative inflammatory products has been logically held as a 

Pafiioloeip ^ prostatic calculi are essentially a 

the aee of adult life and are distinctly uncommon below 

sunev of calculi are multiple and m a 

a single calcJifuT^ ^ patients were reported as having 

disc^emd*^! prostalrc calculi cause no symptoms and are 

* ray study of the gastrointestinal tract and in 
calculi visualization of kidneys and ureters Prostatic 

of patienu ^ ? 7 ‘n tfie routine x ray examination 

s>'mptoms if prostatitis, their 

•ssMated pathoCcaTwlte *' 

indura^d j cases rectal examination will reveal a bard or 

in cIa?P ,, Z , 9 ®P**ution particularly when several calculi 
study whirl, 7 "® positive diagnosis is made by the x ray 

luedian or 1 f i •’^^culs number, size and location in respect to 
Treat involvement 

not *07^1 calculi that are accidentally discovered and 

covery of th symptoms or complicating the treatment and re 
luterventir, "’'th chronic prostatitis do not call for surgical 

removal ” associated with prostatic hypertrophy, prostatic calculi 
found in 7*" routine removal of the prostate They are often 
prostatic loL cleavage by the enucleating finger or by the metal 

Puhic nrr! f ! ®nucleator and can be as readily removed by supra- 
•wrorloK L pemieal route Calculi in a median 

Trostat? easily removed by transurethral reseebon 

EreaUvf 7 « 1 ^ associated with infection of the prostate gland 

hummiT . treatment of the latter and frequency, 

and pain on urination with difficulty in Voiding are definite 
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indications for their removal as well as the removal of any associated 
hypertrophy— adenomatous, cystic or fibrous Prostatolithotomy by the 
perineal route is the preferable surgical procedure 
An unusual but extremely interesting case of multiple prostatic 
calculi developed in a young adult who had lost both of his hands as 
a result of extensive electric bums Shortly after recovering from the 
amputations he developed retention of urine and his case was diag 
nosed as paralysis of the bladder He was cathetenzed several times 
a day by his faithful wife over a period of eight years and when he 
was finally referred to us x ray studies showed a large oblong vesical 
calculus 2 inches in diameter and multiple prostatic calculi (Fig 19) 
Suprapubic cystolithotomy and prostatolithotomy enabled him to void 
normally and completely empty his bladder 


PROSTATIC ABSCESS 

Prostatic abscess, which formerly was occasionally found as a com 
Pl gonococcic prostatitis, is now rarely encountered due to 

toe effective results obtained by the use of the sulfa preparations and 
pemcillin Abscess of the prostate may occur as a complication of some 
ot the acute infectious diseases, such as typhoid and paratyphoid 
levers and influenza It has also followed infections such as carbuncle, 
luruncie, osteomyelitis and tonsillitis On occasion it has been found 
associated with hypertrophy of the prostate gland and its causation is 
possibly due to inslrumenfalion 

yniptonia.— Chills and fever are not uncommon but often there 
s a general feeling of malaise which has simulated typhoid fever 
^ ^ m discomfort is present, particularly in those cases 

'y difficulty m urination and with partial retention of urine Com 
P e e retention of urine is associated with marked suprapubic dis 
. ^ which IS usually relieved by catheterization In twenty pa- 
s With suspected abscess of the prostate gland, in each instance 
en acute retention of urine developed, prostatotomy evacuated pus 
om a defined abscess Rectal examination reveals a definitely 
enlargement of the prostate, with marked tenderness 
ehcite'd developed and advanced cases, fluctuation has been 

treatment of abscess of the prostate gland is by 
drainage through a perineal approach The opposite lobe 
and d examined and if involved it should also be incised 

Dres<»r.^^*" f ^ follow up erammation is essential to determme the 
present^ persisting prostatitis, which should be properly treated if 
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Two distinct conditions are included m the term “undescended 
testicle ” la the first and more common the gland has halted some- 
where along the normal path of descent, has failed to progress to the 
normal scrotal posibon This is knosvn as cryptorchism In the second 
the testicle has migrated from the normal pathway and has become 
lodged in an abnormal location This may be somewhere svithin the 
abdomen, in the contralateral scrotal pouch, within the abdominal 
Wall, either just in front of the peritoneum or superficial to the aponeu- 
rosis of the external ohhque (a common abnormality), beneath the 
s*m of the penis, m Scarpa's triangle, or in the perineum The con 
genital lodgment of a testis in any of these locations is termed ectopy 
Formerly the differentiation of these conditions was of no thera- 
peutic importance, for we had but one form of treatment available- 
placement of the testicle m the scrotum by means of surgery Now we 
ave in addition the administration of hormonal therapy, which is 
effective m some cases of cryptorchism but never in ectopy, so it is 
3 differential diagnosis whenever possible When 
abdominal retention is present the diagnosis cannot be made, nor 
IS It possible in the properitonea! interstitial inguinal type A correct 
lagnosis should be made m cases where the interstitial mgumal testis 
*1! ^ external oblique fascia, this condition should be suspected 

w en the testis appears fixed, when it cannot be easily pushed up the 
nguinal canal toward the abdomen In all other ectopic locations the 
diagnosis IS self evident 

While this discourse is primarily concerned with the therapy of 
nondescent rather than with the subject in general, only 
ml of the general subject can a rational plan of treat- 

n e formulated I shall present this as briefly as possible 
fm ^e testicles are in the scrotum at birth, this is the condi 

n in about 86 per cent of cases Of the remaining 14 per cent the 
jonty descend during boyhood, usually during the first year The 
frequent period of descent is betxveen the twelfth and 
een yews Persistence of the abnormality into adult life has a 
irequency of about 1 500 

^echanism of descent is unknoxvn, but undoubtedly gondado 
Pic ormonal action is a potent factor To what extent it acts 
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ihrougli Uie guberoaculum testis, and to what extent by other means 
remains uncJefcnnined 

Pnor to puberty retained and nonnallj placed testes are of ap- 
proximately the same size, tliere u little growth during this penod 
However, according to Cooper who made a careful comparison of the 
h/stoJogy of undescended testes removed at operation and scrotal 
testes removed at autopsy, changes are recognizable as early as 2H 
>ears and become more marked as puberty nears The changes are 
less marked in low inguinal glands than in those halted high in the 
canal After puberty tJicre is a rapid development of scrotal glands 
while undescended specimens fad to mature 

Spermatogenesis is not to be expected in the undescended testis and ^ 
has often been stated not to occur ^et Hea quotes cases from the 
literature and from his owti practice in which live spermatozoa were 
found and in which impregnation had allegedly been achieved The 
comparative!) low temperature m the scrotum is an important factor 
in nonnal spennatogencsis 

Improved development and the produebon of norma! spermatozoa 
IS to be expected when the testicle has been placed m the scrotum by 
artificial means, but the degree of fertility cannot be forecast, as it 
probably depends on several factors eg the health of the trans- 
planted gland the age at which transplantation is effected the dam 
age sustained at the time of transplanlabon the position attained in 
the scrotum and the permanence of that position (a low position 

• l««t-.V,V 

the site 
tion has 

been observed m transplanted glands we lack proof the operabon re- 
duces the frequency of mabgnant change 
Torsion is probably of more frequent occurrence and is certainly 
a more senous complication m the undescended than in the normally 
placed organ 

Infection of a retained testicle or epididymis is likewise a senous 
matter 

Severe psychological disturbances among cryptorchids have been 
desenbed 

nossiO'iAL TnERAPY 

When cryptorchism ewsts there is always the possibthty that descent 
can be effected by horsrjonaJ therapy so this method of tzestment 
should be given a trial when this condition can be definitely de 
termined to be present Glands la the lower part of the canal are 
ore apt \t> be successfully treated than those which have halted at 
"'hieher level The treatment should also he used when physical ex 
^ nation is nezabve when no testicle can be felt because it may be 
eSuely successful or may cause partial descent so that at operation 
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the tesbs can be found, or by increasing the size of the testicle and the 
structures of the cord may render the operation easier After orchio 
pexy hormonal therapy, 200 to 500 units daily, has been advocated 
by Abrahamson and others to stimulate further development 
The age at which this treatment should be instituted is a moot 
question Some would postpone till puberty or thereafter, to permit 
descent uninfluenced by extrinsic factors, if it will occur, and to give 
die treatment at the time success is most probable Also they wish to 
a\oid enlargement of the genitalia, growth of pubic hair and psy- 
chological disturbances at an early age But certainty of success is not 
attamed by this plan, and grave danger of irreparable damage to the 
testicle IS incurred The disadvantages of such prolonged delay appear 
paramount 

The middle ground, inshtutmg treatment at the seventh, eighth or 
ninth year, has more to recommend it, particularly in low mgumal 
cases, as these testicles suffer less damage from their abnormal posi 
tion than those which have halted higher in their course For such 
cases this plan should be followed 
To a third group institution of tieatment during the third or fourth 
>ear seems unporlant to forestall degenerative changes I can see no 
dosage is kept very low CcDital enlargement 
should be avoided, though it may be expected to disappear rapidly 
when injections are stopped 

of the numerous preparations of chorionic gonadotropin derived 
t ^ of pregnant women, the so called anterior pituitary- 
1 e hormone, is usually chosen for the treatment of these cases 
estosterone may be more effective, but is apt to cause testicular 
amage The follicle stimulating hormone derived from the serum 
mares has also been used but has proved less effective, 
, doses it may cause premature closure of the epiphyses 

te f pituitary activity with subsequent damage to the 

s 1C e, particularly its seminiferous tubules (Bishop, quoting Thomp 
son and HecWe) 'i b 

frequency of dosage of the chorionic gonadotropin 
lon standardized, nor is there general agreement as to how 

Inrf should be given in the event of nonsuccess I have 

sbft results with 100 units, and in younger boys this dose 

aUv t fn older boys 500 units twice a week is prob 

ifj r ^ost often used, much higher doses have been employed I am 
Units' starting m the third or fourth year with doses of 50 or 100 
cours * week for a maximum of 10 doses, and repeating the 
doses° n ^ unsuccessful Older children may be given larger 

UleTiV,r, extreme difficulty of operation and the un 

uf ove I ^ ^ good result when there is abdominal retention, the risk 
^datera/^^^^”* should be assumed in such cases especially when 
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OPESATl\’E TREAT3IENT 

Operative treatment is niandjtoiy in eases of ectopy, and in crypt 
orchism uhen the testicle is palpable but cannot be made to enter the 
scrotum by a reasonable amount of hormonal treatment Testes which 
cannot be palpated present a difficult problem, particularly when 
bilateral Tlieir finding maj be cas}, difficult or impossible, and when 
found transplantation may be either difficult or impossible At opera 
tion there may be a strong temptation to remove rather than trans 
plant, to prevent the development of a neoplasm But androgenic 
potentialities must be considered, and also the wishes of the patient 
or his parents, so a clear understanding should be had prior to opera 
Uon 

As indicated m the preceding section, hormonal therapy should 
usuall) precede Operative treatment Orchiopexy should rarely be done 
before the SLtth jear, but if, after what ordinanly is adequate treat 
ment, descent has not been accomplished bj that lime operation 
should be considered, it should never he postponed till after the tenth 
>car 

To be considered a successful operation the testicle must have 
been placed in the bottom of the scrotiun and must remam there 
pcrmanentlj , too often at followup cxammatioo the testicle is found 
to be m the upper part of the scrotum or ev en to he on the pubis 
where the relatively high temperature is prejudicial to full develop- 
ment, and where it is exposed to trauma Usually more or less difE 
culty « expeneneed in obtaining suflicient length of cord to place the 
testicle in the scrotum without tension some form of Bxation in the 
desired position is alwa>s necessary the number of suggestions for 
such fixation testifjmg to the difficulties experienced here also 


inguinal ring It should be freed from the surrounding tissues and the 
gubemaculum divided and grasped with forceps Drawing the testicle 


internal ring to cure the potential hernia) the cremaster muscle, and 
all connective tissue so that the vas deferens and the vessels and 
nerves of the cord may run a straight course (In freeing the funicular 
process from the cord the procedure suggested by Bevan injecting 
s-ihne solution beneath it so that it « floated from the subjacent 
tissues materially aids the dissection ) Even when thus freed the cord 
will usually be too short, but additional length may be obtained by 
nassmg the finger behind the perttoneum along the spermatic vessels 
and fieeing them from the surrounding tissues well up to the kidney 
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Almost invanably it is the spennatic vessels, not the vas and its ves- 
sels, that are short To gam additional length lO very difficult cases 
Bevan sanctioned division of the spermatic vessels, but it is a mis- 
take to think that he approved the practice and considered it innocu 
ous, for m 1929, thirty years after Im first article appeared, he wrote 
that he had not divided these vessels for four or five years, whereas 
m his early work he had done so in 10 per cent of his cases Though 
the division may not cause gangrene, certainly for a time at least it 
must impair nutrition, so should be done only as a last resort Cabot 
has suggested and practised a two stage reduction in difficult cases 
findmg that at the second operation the testicle could be lowered to 
a satisfactory position 

In cases of bilateral nondescent it is rarely permissible to do a bi 
lateral operation, the scrotum is loo small to accommodate both testes 
during the period of postoperative swelling Preferably the tunica 
vaginalis is preserved as it is reasonable to assume the testis will de- 
velop more normally when this is done It is removed as a matter of 
routme in the Torek operation 

Thus far the operative treatment of undescended testicle may be 
said to be well standardized So far as 1 know no one disputes the 
general principles that the operation should be performed with the 
utaost gentleness, that an adequately long spermatic cord should be 
obtained, i e , sufficiently long to permit the teshcle’s being placed in 
the lower part of the scrotum, that its blood supply should be un 
impaued, and that having been properly placed it should not be per- 
mitted to retract and assume a relatively high position 
Methods of Fixing the Testis in the Scrotum.— When one comes 
to onnwrtflv —4V. j j , w , j scrotal posi- 

* iissmg, though all 

‘ employed 

Bevan s method was simply to suture the tissues about the cord as 
the scrotum, he expressed disapproval of external methods 
of fixation It IS difficult to see how Sevan’s method can be relied upon 
*0 result in anything better than a high scrotal position, even when 
a greater than average length of spermatic cord has been obtained 
s simplicity and the fact that it does not necessitate additional skin 
melons or traction sutures are the only points m its favor 
The numerous methods proposed to hold the testis in the desired 
scrotal position till it can be expected to stay there of its own accord 
are of three types 

A Those in which a suture which has been passed through fascia adjacent to 
the testis is brought out throng the bottom of the scrotum to be attached 
B anchoring object, usually the skin of the thigh 

Q Tl.'*** ^ "'hich the testicle is passed through the scrotal septum 

tli^h testicle is ^tened temporanly to the fascia bta of the 
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OPESATIVE TREAT'IENT 

Operalnt trtalmeat u mandatoi} in cases of eclopy, and in crjpt 
orchism when the testicle is palpable but cannot be made to enter the 
scrotum bj a reasonable amount of hormonal treatment Testes which 
cannot be palpated present a difficult problem, particularly ^'hen 
bilateral Their finding may be easy, difficult or impossible, and when 
found transplantation may be either difficult or impossible At opera 
tion lliere may be a strong temptation to remove rather than trans 
plant, to prevent the development of a neoplasm But androgenic 
potentialities must be considered, and also the wishes of the patient 
or his parents, so a clear understanding should be had prior to opera 
lion 

As indicated in the preceding section hormonal therapy should 
usually precede operative treatment Orclnopexy should rarely be done 
before the stxtli )ear, but if, after what ordinarily is adequate treat 
ment, descent has not licen accomphshed by that lime operation 
should be considered, it should never be postponed fill after the tenth 
jear 

To be considered a successful operation the testicle must nave 
been placed in the bottom of the scrotum and must remam there 
permanently, too often at followup examination the testicle is found 
to bo m the upper part of the scrotum, or ev en to he on the pubis 
where die relatively high temperature is prejudicial to full 
ment, and where it is exposed to trauma Usually more or less dim 
culty is experienced in obtaining sufficient length of cord to place the 
testicle m the scrotum without tension, some form of fixation in the 
desired position is always necessary the number of suggestions for 
such fixation testifying to the difficulties experienced here also 

The operation is done through the incision customarily used for the 
repair of inguinal hernia After the aponeurosis of the external obhque 
has been divided the testicle is usually easily found at or below the 


all connective tissue, so that the vas deferens and the vessels aiiu 
nerves of the cord may run a straight course (In freeing the funicular 
nrocess from the cord the procedure suggested by Bevan injecting 
Lline solution beneath it so that it is floated from the subjacent 
. ej materially aids the dissection ) Even when thus freed the cord 
y.n\\ vKuallv be too short, but addiUonxI length may be obtained by 
' the finser behind the pentoneum along the spermatic vessels 

f ° *"5 surrounding tissues well up to the kidney 
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IS made in this prominent area and a finger introduced to open a 
space for the accommodition of the testis Then once more trans 
scrotal pressure is made, so that the septum appears in the scrotal 
wound This fascia is incised suffiaently to enable the testis to be 
dr. .u . .1 r - . f 

“ rough 

“ on a 

stnp ot rubber dam looped above the gland A single suture in the 
septum prevents retraction Bleeding is controlled and the scrotal 
wo^d closed The inguinal wound is closed without transplantation 
of the cord 

The method appeals because at the conclusion of the operation 
operative work has been completed, and because there is no suture 
material leading down to the testicle, with its inherent threat of in 
ection (A patient of mine lost a testicle m this way after an operation 
in which catgut was used for the fitation suture, similar trouble has not 
0 owed the use of silk in my experience ) The chief objection to 
0 operation is that the resulting confonnation of the scrotum and 
s may not appear normal, loo often one testicle is above 

or behind the other 

^ A/cfhods— In the so called Keetley Torek opera 

n tne testicle is temporarily fastened to the fascia lata of the thigh 
incisions are made in the lower part of the scrotum 
thigh, the testicle is passed through the m 
Am*'* fastened to the deep fasaa, and the scrotal and femoral 
finor about the cord After three to six months, at a second 

orh-vVi*” testicle IS freed and the scrotal and femoral wounds are 

separately The procedure has the advantage of secure, pro 
he ne *0 that growth may take place Keetley stated that 

hp failed to bring down even an abdominal testis though 

nercfint had to flex the thigh for the purpose A higher 

"A" m successful results has been achieved by this than by the 

method anatomical results are better than by the ‘B 

scrohiw'^'^^a operation the upper line of sutures between the 
The aff *h'gh should be inserted before the testicle is attached 
\V 3 » t anchoring of the testicle has been done m many different 
desenbed 

that gubemaculum tests to the fascia lata He stated 

Torel resulted in a high scrota! position 

fascia 1 binica vaginalis and sutured the testis to the 

Fosfp j three to five sutures of chromic catgut 
the ^ *0 ^void possible damage from sutures inserted into 

\jjjj, fascia hta and buried the gland beneath it 

hiMna placing sutures in the tunica albugmea 

rved deleterious effects in experimental work He effected 
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These \anous technics, all of which ha\e much to recommend 
them Will be described and discussed 

“A" Retentiue ifethotb—Mtet adequate length of cord has 
been obtained a bed for the testicle 1$ prepared b> forcing first one, 
then t"o fingers down to the \er> bottom of the scrotum and separat 
mg them widely so as to tear the connective tissue content Recently 
Vennooten has contributed a valuable suggestion, namel), to “divide 
(he remaining clastic fibers with a knife ” To do this he grasps the most 
dependent portion of the scrotum where the bed just described has 
been prepared, vvilli a sponge slick and pushing upwards invaginates 
the scrotum into the wound Then he divides all connective tissue at 
the base of the scrotum as it lies in the wound supported by the 
sponge stick and wipes it to the sides with gauze, so that only sbn 
remains lie contends that bj completely severing, not simply stretch 
ing, this elastic connective (issue he purposefully accomplishes what 
Torek and others who suture the testicle to the fascu lata accomplish 
incidcntall), the elimination of tissue which would tend to elevate the 
gland 

To keep (he testicle m the place thus prepared for it until ad 
hesions shall have formed a suture (preferably rionabsorbable because 
less uritating tlian catgut) is now pissed through the gubemaculum, 
the tunica vaginalis, or other sufficiently strong tissue, to act as a trac- 
tor Both ends of the suture arc to be passed through the bottom of 
’ ' « _ - testicle is held in 

um at the desired pcant a 
the suture is grasped with 
two Kelly clamps one so luiv tiiji u guards the pouit the other half 
an inch higher up The needle can then be guided with the finger to 
(he bottom of the scrotum and after (he lower clamp has been re- 
leased, pushed through the skin drawing through the anchonng 
suture, wluch m turn draws (he testicle into the scrotum The suture 
may be passed through the skin of the adjacent thigh (a practical and 
convenient method), may be lied over a wire frame, or may be at 
(ached to eitlicr of the thighs tJirough the medium of a rubber band, 
so that ehslic traction is evtablish^ Vermooten and others prefer 
to fasten the band to the opposite tliigh claiming a straighter pull 

_ j 1 .,,-n — , Fixation or traction is 

• two sutures the second 


This method gives satisfactory results when the cord is of good 
1 ncth inclusion of the suggestion of Vermooten should make it even 
„„„ valuable M the future than it has been in Ihe past 
^ Type "B” Retentive Method— in thi» procedure with which the 
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fixation by suturing the tunica \aginali5 to the fasoa lata. In an effort 
to protect the circulation of the testicle he refrained from stripping 
the funicular process from the cord after dinding and ligating it at 
the internal nog 

Abrahamson turned up a strip of fascia lata from 1 to 3 inches 
long, brought it through the scrotofemoral anastomosis and sutured 
to it the gubemaculum or gubemaculum and testis 

Freeing the testicle at the second stage of a Torek operabon, or 
Fosters modificabon of this procedure requires careful dissec- 
tion whereas after one of the other modificabons it is a \ery simple 
matter In cases of bilateral nondesceot this operabon is usu^y per 
formed in three stages as only on \er> rare occasions is the scrotum 
large enough to be attached to both thighs at the same bme 

SU31SURY 

It is important that the tesbcles be m the scrotum before pubert) 
In cases of crjptorchism hormonal therapj maj be effecbve so it 
should be tried before adming an operabon An ureconcflable differ 
ence of opinion exists as to the relatiie importance of earlj descent, 
and therefore as to the age at which treatment should be initiated. 
This difference results from lack of data as to the spennatogenic 
potency of testes descenchng at various ages either naturallj or as a 
result of the adnumstraboo of hormones or through orcbiopex) Com 
parative senes of cases of bilateral retenbon with data as to spermat 
ogenesu grouped accordmg to the age at which descent occurred 
and as to means whereby descent was attamed, are needed to settle 
the question Such senes are difficult to accumulate owing to the small 
number seen by one individual and the tune which must elapse be- 
tween the first obsenabon of the patient and matunty but until we 
can compare the spennatogenic potency of tesbcles which haie de- 
scended in the first five >ears of boyhood with that of those which 
have reached the scrotum m later years we shall have only the relabve 
size of transplanted testes plus histological studies (Cooper) plus 
thoughtful observabon (Mimpnss) to guide us Urological societies 
genebcists stenhty cluucs and the like might cooperate for the 
assembly of such informabon If is my opinion that relabvely early 
descent is important 

Certainly we should stnve to avoid injury by too vigorous beat 
ment, whether by hormones or surgery too large doses of gonado- 
tropin should not be given especially at an early age and when we 
operate injury should not be done to the tesbs or its blood supply 
by too vigorous efforts at reducbon 

nEFF.RF?VfrF«» 

.>r> A D OpCTaUon Undesceoded Tettu Further Study and Report. Ann 
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TRANSVACEVAL HIGH VOLTAGE THERAPY FOR THE 
TREATMENT OF CARCINOMA OF THE CERVIX 
CiiABixs A Beiinct, M D , F a C S * 

Practicaixy every physical agent soon after its discovery, has been 
used in an attempt to destroy carcinoma This was also true ifl the 
case of the introducbon of the roentgen rays Hie first x rays avaJ 
able were of such long wave lengths that a depth dose favorably 
affecting carcinoma of the cervtt could not be obtained It was not 
long however, until therapists attempted to treat this disease directly 
by exposing the lesion on the cervix Nvith various types of specula 
and moving the x ray tube close to the vulva This technic was 
abandoned to be revived after rays of shorter wave lengths and 
greater depth dosage became available A technic for this 
cavitary treatment of carcinoma of the cervix was developed and pre- 
sented by Merritt of Washington His work so impressed us at 
Philadelphia General Hospital that we decided to adopt it m certain 
selected cases of the most advanced stages of the disease 
The results we obtained in Stage IV (Schmitts classificabon) were 
so favorable that we have utilized it m many Stage HI cases Mfl w 
few instances in Stages I and II In some of our earlier cases m Stages 
I 11 and III, we employed 2300 to 3000 air roentgens and supple 
mented this treatment with infravigmal radium applications 
against the portio vaginalis Later we mcreased our dosage of me 
transvaginal or cone thenpy to 8000 air roentgens and now utihze it 
to the exclusion of the vaginal application of radium We do however 
» — 1 » tr.r ijabents 


lerapy) 

uhlizes the ordinary high voltage x ray machine In our work 
kV were employed but slightly lower voltages may be found to oe 
advantageous The cones are chromium plated steel tubes lined vviln 
0 5 mm of lead By means of an adapter they are attached to the con 
ventional x ray tube The over all length from the hibe to the lesion 
under treatment is 50 cm The cones vary m diameter from 1 5 to do 
cm to be adaptable to varying sizes of vaginas The diameter or t e 
cone most frequently employed is 3 3 cm Cones are available 
either straight or beveled distal ends Either type may be preieiab e 
rtpnendme upon the posibon of the cervix and the confonnabon ot 
the postenor vaginal vault A bard rubber obturator with a smooth 

. AaoBnl Profejo, of Obaelra ud C„^hsy 
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rounded end, attached to a Steel shaft, snugly fits the lumen of the 
cone This facibtates the introduction of the tube and avoids dis 
comfort to the patient from pindung of the tissues Recently we have 
followed Merritt’s suggestion of replacing the obturator by an in 
flated, rubber, prostatic balloon which protrudes from the distal end 
of the cone, and after introduction is easily removed by deflation It 
appears to give more protection to the soft tissues and permits better 
exposure of the lesion The adapter is fitted with a penscopic finder 
This enables the growth to be visualized after the apparatus has been 
inserted and attached to the x ray machine 



adapted for leg holders and adjustable elevation at the foot end 
{Meigs and Sturgis Progressive Gynecology Grune & Stratton 1947 ) 

fourid a well padded, flat top, wooden kitchen table, 27 
nc es high, with ordinary stirrups at the foot end. the most satis 
ac ory object on which to place the patient for treatment (Fig 477) 
tb' hinged to the foot of the table By elevating this 

e pelvis can be raised 6 to 12 inches as required to bring the 
aginal outlet m line with the adapter attached to the tube of the 
*"^^bine Accessories are shown in Figure 478 The patient is 
P aced m the lithotomy position with the buttocks on the edge of the 
"™«t>oned lift (Fig 479) 

' e the labia are separated wth one hand, the well lubricated 
DC, With the inflated balloon m place, is inserted gently into the 
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vagina The balloon is now deflated and withdrawn, and the distal 
end of the cone under direct vision is placed directly over the lesion 
on the cervu Holding the cone m place, the table is moved into the 



Fig 478 —Upper rov), left to rtghi, Lubncant, gauze sponger deflated prostabe 
bag applcafon and cotton balls Lc^er row, l^t to right, Prwlabc bag in Jteel 
cone, with attached manometer bulb for ioflatton, spare cone, speculum utenae 
dressiog forceps, uterine sound aad rubber gloves (Meigs and Sturgis, Frogressne 
Gynecology. Crune & Stratton 1^47 ) 



Fig 479 — Pabent placed on table and draped. Cone adapter with periscope 
ittached to a ray tube IVelgs and Stuigu, Progressive Gynecology, Grune & 
Stratton, 1947 ) 


tion necessary to enable the proxunal end of the cone to be at 
ehed to the adapter, fastened to the xray tube (Fig 480) 

A preliminary senes of high voltage x ray treatments is given to each 
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pabent The factors consist of two anterior and two posterior ports, 
with each field 15 to 20 cm in diameter The center of the field of 
radiation is angled at about 30 degrees and directed toward the center 
of the body A total of 2000 r, measured m air, or 3000 tissue roent 
gens are delivered to the tumor Two hundred kilovolts, STD, 50 
cm and filters of 0 5 copper plus 1 mm aluminum are used for both 
the external irradiabon and the transvaginal therapy When the ex 
temal inadiation is well tolerated transvaginal therapy may be given 
coinadentally If poor tolerance for the external irradiation is shown 
the transvaginal treatment, consisting of 6000 r m air or 6900 tissue 
roentgens, is deferred until the course of external irradiation has been 



—Patient m Lthotomy position draped with cone inserted m vagina 
n attamed to adapter which in tnro is attached to the x ray tube ( Meigs and 
aturgis Progressive Gynecology, Gnine & Stratton 1947 ) 

wmpleted Intracavitary irradiation seldom causes any untoward re 
transvaginal treatments are given on alternate days, and 
r are administered through the cone at each treatment A second 
enes of external irradiabon treatments similar to the first is given 
\V siter «»rnpfefion of the cone therapy 

Sti * particularly impressed with this method of treating 

Se IV cases of carcinoma of the cervix Thirty three pabents have 
wn beated in this manner and their average life duration was twice 
VT>U°"^ that of the 161 cases who were beated with external high 
^^6 therapy alone Thirty six pabents in Stage III showed no 
PParent difference in the durabon of life after beabnent when com 
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pared with Stage III cases that had been treated wth external high 
voltage X ray therapy and radon irradiabon 
Our expenence with the use of transvaginal high voltage xra> 
uradiabon to the porbo vaginalis has led us to prefer this method to 
vaginal irradiation with radium With cone therapy there is less 
necrosis of normal bssue and v«y htlle distorbon follows healing 
We beheve that it is just as efficient, if not more so, than vaginal 
therapy with radium. If radical surgery is practiced followmg irradia 
bon, technical difficulties so often encountered after intensive radium 
uradiabon, because of the dense scar bssue which develops in tissues 
adjacent to the cervix, are greatly reduced 
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SAxnrti Lisker M D • 

fiiE subject of chiomc leg ulcers immediately suggests the form due 
to abnormalities of the penpheral \cnous circuUtioa but it would be 
well to remember that there ate other causes of leg ulcers, some of 
which are not rare Fortunately for the surgeon the varicose ulcer 
presents so many other characteristics that the etiological diagnosis 
may be made on single inspection m almost all cases 
A consideration of etiologies other than those associated with 
varicose veins is beyond the scope of tins paper 

DIAGNOSIS 

Chrome varicose ulcers are found almost without exception m the 
ower third of the leg, the largest number on the medial side of the 
eg above the internal malleolus Ulcers occurring in the midleg and 
especially those above this level should be viewed with suspicion 
other rather helpful feature of this disease is the fact that the tissue 
ei shows the effect of severe deficiency of the cir 

Fin dermatitis pigmentation and loss of tissue elasticity 

nm* ^ I ® presence of varicosities m the vicmity of the ulcer or 
° completes the dm, cal picture 

acterf treatment of varicose veins and ulcers is char 

founA k discoveries of new methods which were soon 

*r^3dequate by the standards of that tune No serious 
easp ™ade to study the pathological physiology of this dis 

tbe first reason no real progress was made In 1891 

was dp./ k j reversal of blood due to incompetent valves 

Trendelenburg test which with some 
deDendini?" used today The terminology used in this test 

or below tk* whether or not a communicating vein is abov e 

Caused nn F* serves no useful purpose and unfortunately has 
Piirpose It" literature on this subject Other tests whose 

have been ^ ^ j patency of the deep venous circulation 

Pi’ession of fk These are based on the Perthes test which by com 
tile dp ^ ^’^P^rficial venous circulation forces the venous blood 
^eciahv ff the patient tolerates the compression and 

y ne symptoms are improved dunng the test the deep 

^btpol oj '^®*”**“ Section Department of Medicine Graduate 

. of PcDnsyWawa Philadelphia 

*>lvama Graduate School of Medicine University of Penn 
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pared wth Stage III cases that had been treated wth external high 
voltage X ray therapy and radon irradiation 
Our eipenence wth the use oi trsnsvagina] high voltage xray 
irradiation to the porbo vaginalis has led us to prefer this method to 
vaginal irradiation with radium With cone therapy there is less 
necrosis of normal tissue and very little distortion follows healing 
We believe that it is just as efficient, if not more so than vaginal 
therapy with radium. If radical surgery is practiced following inadia 
tion, technical difficulties so often encountered after intensive radium 
irradiation, because of the dense scar tissue which de\elops m tissues 
adjacent to the cervix, are greatly reduced 
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are other incompetent communicabons the sclerosing solution may 
or may not obliterate these but it wU certainly cause the patient 
considerable pain for from three to five days postoperatively Sclerosing 
solutions cannot be considered a substitute for careful examination 
The Need for Ligating the Five Branches of the Saphena Magna 
-There has been some honest difierence in opmion as to the necessity 
for ligahng the five branches of the saphena magna before it joins 
the femoral vein Surgeons have argued that since the major trunk 
was ligated and cut there was no necessity for ligation of the lesser 
vessels It has been our experience that one of the causes of failure 
^ been a communication of one of the branches of the sapheno 
femoral vein with the deep circulation This junction would in effect 
allow blood to reflux down the saphena magna around the site of 
ligation These small branch veins when missed may attain great size 
and indeed may be nearly as large as the saphena magna itself At 
first glance it may appear that the surgeon who first operated missed 
the saphena magna It is our feeling at present that each of the 
branches of the saphena magna should be carefully sought out ligated 
and cut and careful examinabon for anomalous veins should be car 
ned out these to be treated in the same manner It is well known 
k ®mount of scarring following a saphenofemoral ligation is 
such that reoperatmg for a missed vein is a tedious and time consum 
mg procedure For these reasons it becomes apparent that a sapheno 
femoral ligation should be earned out under general anesthesia and 
is not an outpatient procedure Accidental laceration of the femoral 
'em IS an unpleasant experience because of the amount of bleeding 
and the difficulty in its control It follows then that this procedure 
IS not one for the occasional operator 
Jlelhod for Detection of Multiple Incompetencies —Since three 
quarters of our patients had molliple incompetencies it might be well 
to review the method used for their detection With the patient 
standing lines indicating the locality of the varicosities are drawn 
on the skin svith a water proof pencil The patient is then placed on 
his back and the extremity elevated to empty the veins a tourniquet 
>s applied over the fossa ovalis or just below it and the patient is 
then asked to stand If the vancosities do not fill or fill very slowly 
under low tension there is a single reflux at the saphenofemoral 
junction Should the veins refill rapidly on standing the tourniquet 
is applied at successively lower levels until the varices do not refill 
Each level at which compression caused a collapse of the varicose 
veins is marked and finally tourniquets are applied simultaneously at 
each level suspected of being the site of an incompetent communicat 
mg vein If the vmoes do not fill on standing the position of the 
tourniquet along the saphena magna or saphena parva indicates an 
incompetent communicating vein which should be ligated 
With a little etpenence It becomes evident that incompetent com 
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circulation is considered adequate and surgery should prove bene 
ficial There is no doubt that the widespread use of these tests togeflier 
with the development of better injection technics and sclerosing solo 
fions has speeded up the progress of our knowledge of this disease 

T^EA■nlE^T 

During the past hventy years considerable progress has been made 
m the treatment of varicose ulcer It has gradually become evident 
that the most important factor in the treatment is the restoration ol 
the normal direction of blood flow in the superficial and commnnicat 
mg venous systems 

Sclerosing Solutions versus Ligation and Excision — N'o one at 
present seriously considers the use of sclerosing solutions alone as the 
treatment for varicose veins, yet this was an accepted method a little 
more than fifteen years ago We afe at present gomg flirough a 
period of rapid change There is as yet no universally accepted method 
of treatment Some surgeons feel that saphenofemoral hgatiou with 
or without the iniectjon of a sclerosuig substance in the distal sepnent 
of the saphena magna is preferable, still others resect prominent 
Vances m the belief that removal will destroy the incompetent com 
municating veins causing the vant 
It has been established that with the exception of the simple pWe 
bectasias, varicose veins are in the mam due to incompetent venous 
valves These valves may be congenitally deficient or absent, or fail 
to coapt because of dilatation of the segment of vein m which they 
are located The valve may be destroyed by inflammatory change as 
in phlebitis or may fail to function as the result of an incompetent 
vaUe proximal to it in the same venous circuit 

Incompetent venous valves may be found in almost any part of 
each of the three venous systems of the lower extremities The com 
monest site of failure is in the valves of the communicating system 
It becomes evident from the foregoing that the only vvay to cor 
rect the venous circulabon in the lower extremity is to seek out and 
ligate those communicating veins which are incompetent Further, 

It is clear why any surgical procedure which destroys tho incompetent 
vein will succeed provided that there are no other nonfunctiorung 
valves m the venous system 

^ibout ZO to 25 per cent of our cas« had simple saphenofemoral 
reflux This figure corresponds well with the percentage of congenital 
aoomahes of the saphenofemoral valve found at postmortem examma 
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queot blocking might well be helped by ganglionectomy, and further 
the presence of an indolent vancose ulcer, together with evident in 
creased sympathetic tone, mi^t tvell be benefited by this procedure 
Local ApplicatioTiB.— The results from applications of freshlv 
drawn or powdered blood to the ulcer, with or without penicillin or 
sulfonamides, have not been impressive Occasionally an ulcer would 
heal rather rapidly only to bre^ down again m a few weeks When 
It was possible to correct abnormahlies of the pcnpheral venous cir 
culation surgically the ulcers heated rapidly without the use of any 
I i* • ^ unfortunately just as true 

nedical journal is replete 
mth descriptions of various ointments whose virtues are extolled Ex 
penence has shown that practically none of these do more than act 
as a bacteriostatic and emollient Some ointments are irritating and 
may be actually harmful We have come to rely on simple hydrated 
Unohn for its emollient cfiect and on dilute hydrogen peroxide as an 
antiseptic 

In short, local applications alone are useless Unless the underlying 
abnormalities of the venous circulations arc corrected the treatment 
^Vlll fail 

Skin Grafting —In chrome ulcer which is surrounded by an area 
of scarred and inflamed tissue, excision of the ulcer beating slun fol 
lowed by skm grafting has been attempted Patients selected for this 
procedure had extensive tissue damage and repeated ulcer recurrence 
of long duration The procedure was carried out by the maxillofacial 
surgeons because of their experience with skm grafting Our senes 
«as lery small and for this reason no conclusions can be drawn 
Summary of Treatment.— Vancose ulcer patients are admitted to 
the hospital and are evaluated from a medical standpoint If edema 
IS present the pabent is kept in bed until this has subsided 
The arterial and venous circulations ate checked and if there is evi 
dence of refluxing venous valves these are marked If there is no 
senous deficiency of the arterial circulation and the symptoms are 
directly due to the vancose veins and/or ulcer, surgery is earned out 
Sliould there be a vancose ulcer m Unna boot » applied in the 
Operating room and left on for ten to fourteen dajs We ha\e had no 
difficulty with inasions which were under the Unna boot 

1U,\3STUATIVE CASES 
Brief reports in tiro typical cases follorv 
Case I —Mrs I R fl 4'^ *■“ r. * 

pregnanev in 1924 • , 

treated Oie stasis de 

ov-er the ititemal m ■ , 

nntimofetnoTui »-ah-* ■ i.i Ii.,t ' * 

I Out uierc two mcempetent 
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municatjng veins occur most frequently just above the knee and just 
beJow it, Jess frequently in the midthigh and at lower levels of the 
leg In fact, incompetent communicating veins may be present al 
most anywhere in the lower extremities as low down as the malleoli 
or on the dorsum of the foot They have been found beneath varicose 
ulcers which fail to heal after what was considered an adequate 
surgical procedure In cases in which the varicosities are of good size 
one may see small elevations in the vanx which seem to be under 
greater tension than the surrounding vem If the httle finger is gently 
pushed into this eleiation the vein wall may become invaginated 
through a perforation of the superficial fascia which indicates that 
this is the site of a blow or incompetent communicating vem This 
type of incompetent communicating vein is called visual blow in 
our clmic On occasion the mapping out of the venous circulaboii m 
cases of multiple blows may b^me rather irksome but a few extra 
minutes spent in the exammation may make the difi^erence between 
a single successful procedure and more difficult secondary operations 
The presence of thrombosis in the siiperficnl venous circulation may 
make it difficult to be sure of the site of a blow and secondly more 
than one communicating vein may be found at operation when only 
one IS suspected It is therefore advisable to expose the xeins well and 
search for communicabng veins xvith the finger for at least an inch m 
aU directions 

In the managernent of large varices which become extremely 
tortuous and for which no definite incompetent communicating vein 
or veins can be found, resection is the best treatment and results m 


this type of case are generally good 

Sympathetic CangLon Bfocic, Lumbar Canglionectomy — The 
management of these cases may be much more difficult in the presence 
of thrombophlebitis More rarely we have seen patients who had pain 
far in excess of that to be expected A similar group of patients ivith 
varicose veins who had ulcers and were eiflicr unable to walk at all 
or limped very badly in addition had marked artenospasm to such 
a degree that m a few instances the dorsalis pedis artery could not be 
found The extremity was cold and sweating was excessive Because 
of this picture sympathetic ganglion block was performed usually 
thud lumbar or third and second lumbar if the first block was m 
effective or if a prevertebral vein was entered ^VItbout exception the 
disaopeared and the patient would remain comfortable for days 
longer It has been shown that extremely painful vancose 
may have a varix beneath them which is the site of acute 
t ”v«T,Wpbifis Other clinics in our vicinity have gone so far as 
thromboptuen ^ ^ _ increased sympathetic tone was 

been effective in our hands and 


gangboneefomy To be sure the 
letic block and who requires fre- 



TEaiNIC OF HERNIA REPAIR 
Norxian S RoniscMiU), M D • 

Iv the repau of indirect and direct inguinal hernias, the condition of 
the structures found in the field of operation is significant Generally, 
in the small incomplete inguinal hernia the abdominal ring is small, 
the tone of the structures is good, the posterior wall of the canal has 
Its normal attachments and no protruding preperitoneal fat is present 
In the* case of the large indirect and direct hernias, however, the ab 
dommal ling is considerably enlarged and the posterior wall of the 
canal is absent and will generally admit three fingers As this ana 
lomical field is exposed^ the lower edge of the internal oblique and 
transversahs muscles and their fascias are seen to be pulled medially 
It is this lower part of die canal, Hesselbach's triangle, that all agree 
« the area to be strengthened and that, if any weal^ess remains m it 
after operation, recurrences are likely 
The contributions of Bassmi^ and Halsted have been oui standards 
»n hernia repair and only because of the high percentage of recur* 
fences (S to 7 per cent) have modifications been made All operative 
procedures deal with three cardinal principles ( 1 ) dean dissection, 
With absolute hemostasis, (2) high extirpation of the sac, (3) recon* 
stiuction of the posterior wall of die inguinal canal 
Careful avoidance of injury to the iliohypogastric nerve is important, 
and transposition of the neck of the sac is a valuable procedure 1 
do not intend to enter into a discussion as to whether muscle will unite 
firmly with fascia, but this apparently has taken place m our cured 
Cases 

Tile bane of every surgeon is the recurrence of a hernia Several 
factors both in the patients’ condition and the soigeon's technic con 
‘ * ' * ’ ’ ’ ’ »d consider- 

■ ’ has a “pot 

' ' the muscle 

and weak and shredded fascias Tbe mechanics of the repair may be 
perfect, but recurrence may lake place within six months Faults in 
the surgeon's technic are all too frequent, such as tbe approximation 
of tissue under undue tension, poor hemostasis, incomplete removal 
of fatty and areolar tissue on muscle and fascia, and failure to make 
certain that no mtrn abdominal fat is present at the site of ligation 
of the sac Infection, unquestionably introduced into the field of opera- 
tion by the surgeon, accounts for the largest percentage of recurrences 
\tcVa\ and Anson* hav e desenbed and liav e attempted to popularize 

From il»e Jewish Hospital Ptubdelphu 
• Surgeon to Jewish and Northern LiherUev Hospitals 
1581 
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conununicabag veins tn (he nght leg along the coune of the saphena tnagna and 
one m the left At operation these were fouiul, ligated and cut, and a Unna boot 
was apphed to the right leg The patient has been followed for one >ear during 
which tune the stasis dermatitis h^ disappeared, the site being marked by an 
area of pigmentation Tliere has been no recurrence of the ulcer 

Case If — \fr C A B , a 52 year oM drug^l, was faiown to have varicose 
veins since 193-3 In 1937 a nght saphenofemoral ligahon was done elsewhere 
with what IS reported to have been a good result In 1940 there was a recurrence 


jLiuve u e luieiiiai iiiaiieuius wuiiii was so luuuui u at U'l- uj !■> lu., 

obtain relief eveept by lying dow-n and elesatmg the foot Esammation was in 
possible because of the pain If became necessary to inject the thud right lumbar 
sympathetic ganglion with procaine There was unmediate rebef and tlie cxamina 
fion was earned out The onginal saphenofemoral hgjtiatt was considered adequate 
but there were five uicompetent communicating veins between the superficial and 
deep nrculabon These were Lgaled and cut and an Unna boot was applied to 
support the ulcer The ulcers healed, there are no vancosities and the patient 
ts symptom free 
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obbque muscle the transversabs inu%Ie and fascia and the conjoined 
tendon (when present) and an attempt is made to approximate them 
to Cooper s bgament If a large abdcnnmal ring is present this is al 



«a>-s impossible \\c now raise the inner flap of the wonml ^nrt 
pose 11 c antmor slicalh oi the ,cc.m „h.ch .s .„o„ed for a disfanM 
of 2 to 3 inches dot™ to the pot,. If ,he stnietures can be 
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the use of Cooper s ligament as an anchor for suturing of the trans 
versalis fascia and other components to form the posterior wall of the 
canal They beheve that the inguinal hgament is loosely held in its 
convex position by the surroundmg fascias and that it is easily shelled 
out of its fascial bed to become merely the free margin of an aponeu 
rosis extending between hvo points They have shown that when 
traction, simulating the pull of the muscle which might be sutured to 
Poupart's hgament, is apphed in a cephalad direction, the ligament 
IS displaced supenorally and may leave the lower inguinal region 
completely exposed beneath it Cooper’s ligament is a tough hga 
mentous structure with a firm bony fixation and is therefore admi 
rably adapted for suture In the operative field it is readily palpated 
about % inch from the inguinal hgament at its lowennost point on 
the supcnor pubic ramus, where it forms an elevation covered by 
fatty tissue The use of this ligament, however, was described earlier 
by Stetten* and also by Babcock* in a lechnfe for the repair of femoral 
hernia We are not convinced, however, that the mere suturing of the 
transversahs fasma to Coopers hgament is a su£5aeDt guarantee 
against recurrence of the hernia, since m our observation the former 
is frequently poorly developed 

We now use a modified MeVay hemiorraphy which is as follows 
An incision is made from the pubic spine, upwards and outwards, for 
a distance of at least 4 inches, exposing the aponeurosis of the external 
oblique, splitting it in the hne of its fibers through the fascial ring 
Poupart’s ligament is next exposed and it and the internal oblique, 
transversahs muscles and conjoined tendon are cleansed of all tissue 


now brought into the wound If cremastenc muscle fibers are present, 
they are removed The sac is identified and stripped from the cord 
and its vessels by sharp and blunt dissection, the sac is opened and 
the contents, if any, are reduced A finger is introduced into the 
peritoneal cavity m order to ascertain if 3 direct herrua is present m 
conjunction with the indirect henna One must be sure before apply 
mg the hgature around the neck of (he sac that no infrapentoneal 
fat IS interposed at this point The neck is now transfixed with a 

*• * — • » ‘ the sac 

means 

■ . gently 

dissected a^d pushed toward uie miditoe or postenor suiiace Before 


this to 


be necessar) Aius i*-*-*-! 




1, n 
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CONCLUSION 

Clean dissection high ligation of the sac absolute hemostasis and 
the suturing of relaxed structures to an immovable ligament may be 
the answer to the repair of duect and indirect hernias 
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placed in contact with Coopers ligament, no further undermining or 
incision of the rectus sheath is necessary There are numerous smaB 
bleeders encouatered foUomng the laasioa and it is imperatne to 
Iigatc them Following this procedure it will be found that themus 
cles and fascia can readily be approximated to Coopers ligament 
without tension 

^\e have been using nonabsorbable suture matenal, braided silk, 
for tlie three or four major sutures and chronuc catgut for the remain 
mg sutures U'hafever preference the individual surgeon has for suture 
material— absorbable or nonabsorbable, catgut, silJc, cotton or wire- 
will have no effect on the end result 

The "major” sutures, which vve have referred to above, axe now 
placed in the tissues The first one, which is the lowest, picJcs up 
first, the conjoined tendon (if present} or the lower portion of the 
mtema] oblique, the Iransversahs and the transversabs fascia, passes 
through the lowest point of Coopers ligament, then through the 
periosteum of the spine of the pubis and through Gimbemats and 
the ingumal ligaments The remaining sutures are placed 1 cm ap^ 
and pass through the internal oblique, transversabs and transversabs 
fascia through Coopers ligament and through the loguioal liga 
ment 

At the operating table we have frequently measured Cooper's hga 
ment between the spine of the pubis and the femoral vein, and find 
It to be between 2 5 to 3 cm in length We therefore feel that any 
suture through Cooper’s bgament beyond this point would cause 
pressure on the femoral vein with subsequent injury to it, producing 
complications Further completion sutures containing portions of the 
internal oblique and transversabs muscles and the inguinal ligament 
for the formation of the posterior wall of the ingumal canal are 
made with chromic catgut These sutures are tied and the aponeurosis 
of the external oblique is sutured under the cord with fine chromic 
catgut The subcutaneous tissue is approximate! by interrupted plain 
catgut sutures and the skin is sutured with plain catgut A spica mus 
Im bandage is now applied 

Postoperative Care -Patients are placed on house diet twenty four 
hours after operation and become ambulant forty eight hours after 
operation If they cannot void they are permitted to stand for this 
purpose, wath assistance within the first twenty four hours We try to 
avoid catheterization Sutures arc removed on the seventh posfojjera 
five day Patients wear an abdominal support lor a penod of at least 


^^^KaXos and his associates® have reported a senes of 131 

which the MeVey lechn,c was .Ked swth but one 

time of the report We hase used it in seventy cases aod as to date 


have had no recurrences 
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CONCLUSION 

Clean disseclion, higli ligation of the sac, absolute hoiriostasis and 
tte suturing of relaxed Structures to an immovable ligament may be 
the answer to the repair of direct and indirect hernias 
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RECENT ADVANCES IN ANTSTIIESIA 
Robert D Dhipps, M D * akd Paul R Dumke M D f 

^\E have interpreted the title of this article hterally and have re 
garded recent as including only the past fe\v^ years During this 
time a great deal of the literature on anesthesia has been concerned 
with problems and eicpenences arising in wartime These have been 
omitted from the present discussion Those anesthesiologists who were 
not members of the armed forces were able to do httle onginal in 
vestigative work during the war In certain fields there are real ad 
vances to report, m other fields including those of inhalation and rectal 
anesthesia few steps forward have been taken \Ve have therefore 
limited the selection of topics severely as indicated below The de 
V elopment of curare and curare like drugs is discussed in another 
paper in this volume, so that no reference will be made here to that 
major contnbubon to anesthesia 

SPINAL ANESTHESIA 

Dunng the past few jears a number of refinements have been made 
in the field of spinal anesthesia 

1 Contiouooa Spinal Aneetbeeia.— To replace the German silver 
malleable needle described by Lemmon’ a number of authors have 
recommended introdueUon of a fine (No 4 F ) ureteral catheter into 
the subarachnoid space The catheter is threaded through a 16 gauge 
Huber point needle placed intratbecally the needle is withdrawn and 
the catheter remams in place A blunt hypodermic needle is inserted m 
the proximal end of the catheter and a Luer Lok syringe filled with 
anesthetic mixture is attached to the hub of the ne^le The ad 
vantages of this method of proioogiog spinal anesthesia mclude the 
fact that the catheter is not displaced from the subarachnoid space 
as readily as is the needle Greater mobility of the patient is thus 
possible The thick mattress used by most anesthetists with the needle 
technic can also be eliminated when the catheter is used. 

Saklad and co-workers" have advanced a thin catheter cephalad 
svithin the subarachnoid space a distance of 15 to 25 cm. above the 
lumbar area A 1 1000 solution of pontocaine is injected By using this 
very dilute soluhon and by injecting through a catheter placed 

From die Division of Anesthesia Hosp tal o£ the University of Pennsylvania and 
Ihe Hamson Department of Surgical Research Univers ty of Pennsylvania School 
cf Medicine Pbkdelphia ^ ^ ^ 
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opposite the segments to be affected »l has been possible to reduce 
the total dose of spinal anesthetic to a fraction of tint ordinarilj rc 
quued This technic has been termed fnlrospina/ segmental anesthesia 
The possibility of direct injury lo intrathecal nerse roots or to the 
cord substance itself must alwiys be considered Whether an in 
d lelhng catheter might predispose to the desclopment of arachnoidi 
fis also remains lo be seen 

2 Differential Spinal \Tie*ll»cBia — Sarnoff and ArrosNOod using a 
continuous spinal technic, ha\ e been able to block differentially vanous 
nene pathways in the subarachnoid space* * This method of “differ 
ential spinal" imolyes the use of dilute solutions of local anesthetic 
agents (OjJ per cent procaine) Conduction in sympathetic nerves is 
abolished and block of sarious sensory modalities occurs There is no 
action on motor nerses It is possible lo have patients retain a sense 
of position the sensation of temperature and touch and yet have 
abolition of pain The method is a valuable experimental tool It is 
being used to study the mechanism of the decrease m blood pressure 
which occasionally accompanies (he administration of spinal anesthesia 
The early disappearance of postural reflexes has been demonstrated 
wath this technic i e the koice jerks disappear before or simultane 
ously with pain perception Studies of the innervation of the gastro 
intestinal tract have been made by observing the effect of an increas 
ing level of sympathetic block on balloons placed m various segments 
or the bowel Patients with hypertension being evaluated for thoraeo 
lumbar sympathectomy can be given differential spinal and the effect 
on blood pressure determined at vanous levels of sympathetic block 
How well this response will correlate with the results of surgical 
excision of sympathetic ganglia remains to be seen In general the 
method has many uses and deserves future attention 
3 preseor Drugs —A number of sympathomimetic drugs have been 
introduced recently Many of these substances have been injected 
intramuscularly prior to spinal anesthesia in an attempt to minimize 
the hypotension which occurs m some patients A clinical study of the 
effectiveness of some of these agents has revealed that it is possible 
to reduce the incidence of a significant decrease in blood pressure to 
less than 4 per cent of all cases* The most successful drug in this 
particular senes was methednne but neosynephrin has also proved 
successful in other hands The pressor drugs are being studied from 
a variety of standpoints Some are potent central nerv ous system stimu 
lants and may be useful to combat narcotic poisoning ® Some have 
much more prolonged penods of action than others Some cause 
tachycardia ethers bradycardia *• Some increase peripheral resistance 
primarily others act chiefly by direct cardiac stimulation In short 
the physician has been supplied with a vanety of substances from 
which to choose a drug for the maintenance of blood pressure or for 
the treatment of hypotension 
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In an attempt to prolong the action of a single injection of a spinal 
anesthetic drug various pressor substances have been added to the 
solution injected intrathecally^ * Ephedrme, epinephrine and neo- 
synephrin ha% e all been found to increase the duration of action of 
spinal anesthesia and to permit a decrease in the dosage required for 
a particular procedure The medianism of action of such a combination 
IS uncertain It may be related to local vasconstriction in much the 
same way that epinephrine limits the absorption of anesthetic agents 
fo'lowing infiltration On the other hand, the possibility of a direct 
action of the constrictor substance on nerves has not been eliminated 
To date there have been no reports of increased neurological sequelae 
following the use of such mixtures 

4 Spina] Headache.— Headaches reheved by assumption of the 
supine position, usually of frontal or occipital distribution and oc 
casionally associated with stiff neck, pain across the shoulders, nausea 
and vomiting occur after a certain proportion of spinal anesthesias 
A wide variety of therapeutic measures have been adopted in the 
treatment of this annoying complication The mtravenous injection « 
100 mg of the sodium salt of mcotinic acid has recently been ad 
voeatcd for the relief of various types of headache, including those 
following lumbar puncture The initial report of such treatment was 
enthusiastic^ In our hands, howe\er, nicotinic acid has not proved a 
panacea It has produced some relief in about 50 per cent of the cases 
but a dramatic, permanent and complete cure has been the exception 
rather than the rule We have bad equal success with the intravenous 
administration of 0 5 gm of caffeine and sodium benzoate The cause 
of such headaches lemiins obscure and until the mechanism is more 
clearly defined therapy must of necessity remain empirical Opmion 
expressed in many quarters is that the incidence of postspmal anes 
thesia headache is increasing The relationship of this mcrease to the 
use of early ambulation is an important problem for the future 

5 Tlierapeulic Uses of Spinal Aneslliesio.— In addition to the ad 
ministration of spinal anesthesia for the treatment of megacolon and 
peripheral vascular disease of the lower extremities this method of 
anesthesia has been suggested for the management of pulmon^ 
edema and for the prevention and treatment of thyroid crises “ The 
rabonale underlying the use of subarachnoid block in pulmonary 
edema is based on the vascular response which follows inteiruj;! 
hon of sympathetic constrictor paths to veins Pooling of blood 

on the neht side of the circulation and venous pressure is re 
as the result of a bloodless phlebotomy Pulmonary congestion 
fs^^thus relieved Contoatory^ u j ®\'n"ght” 

Old crisis 

. ■ echon of 

■ r to anes 
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thetize that part of Uie sympaUiclic ncnous sjstem vvliicli inncr\ales 
the adrenal glands, thcrcbj rctluang Ihe secretion of epinephrine 

DIAGNOSTIC AND TIIHtAPEimC lUOCKS 
Interruption of conduction in \jrious parts of llie sjmpnthctic and 
penpheral somatic ncnous s>slem by means of local anesthesia is 
now common practice Certain trends Ime become evident and a 
few new indications for thcrap) liave arisen during the last several 
>ears Local block of the thoracic s)mpallietic outllovv for the pun 
of angina pectoris is used less frequently One also hears less of this 
block for bronchial asthma Vasospasm and thrombophlebitis con 


V u ui-Kcu Uie sleiiaie gtiigiia vviui itiiiaiKaui^ goua ilsuhs in 
«rtain neurologic disorders, including cerebral vasospasm cerebral 
thrombosis, postencephalitic parkinsonism Repeated blocks are neces 
sary Relief of spasm m cerebral vessels togellicr with an increase in 
Wood supply to the bram are alleged to result from such therapy 
Pial vessels have been seen to inereasc in size as soon as the ipsilatcral 
ganglion has been successfully injected Interruption of the stellate 
ganglia has also proved useful in management of causalgic states 
w the upper extremities, presumably secondary to relief of spasm and 
increase m blood flow to the arm and band 
A new method of producing blockade of autonomic gangba by 
means of parenteral injection of the tetraethylammonium ion has 
been introduced** Tetraethylammonium bromide (Etmon) is ad- 
ministered as a 10 per cent solution The intravenous route is more 
common, the dosage vanes from 100 mg to 500 mg Intramuscular 
injections are possible lu doses based on 20 mg per kilogram As 
desenbed by Berry and co workers'* "the intravenous injection pro 
duces a metallic taste m the mouth ui 15 to 20 seconds on most 
occasions Thereafter, the patient notices a cool sensation in the hands 
and feet which is followed vvilliin five minutes by a perceptible in 
crease in skin temperature There is an incomplete dilation of the 
pupil With some loss of accommodation Shortly after the injecbon 
(approximately one minute) systolic and diastolic blood pressures 


These authors ‘teporl sucoKstul results with tetraethylammonium 
bromide m the treatment of Raynands disease, acrocyanosis, intermit 
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tent clauclicahon, acute superficial migntoiy phlebitis peripheral 
arteriosclerosis obliterans, causajgia, post traumatic edema, reflex 
sympathetic dystrophy and thrombophlebitis 

mTRA\ENoUS MEDICATIOV 

A number of narcotics ordinarily administered by other routes are 
now being injected intravenously for various therapeutic purposes 
These drugs include procaine, alcohol and ether 

Jntraienous Procaine.— in 01 and 0^ per cent concentrations pro- 
caine hydrochloride has been used to combat allergic reactions and 
to treat pain Serum sickness and the urticaria secondary to other 
allergic responses have been successfully treated ” The pain of 
bums,'* postoperative pam,^" the pam and spasm of arthritis,^ and 
even the pain of childbirth ' have been alleviated m this manner 
Standard practice is to inject by intravenous dnp 1 to 2 gm over a 
one and one half to three hour period Jn obstetrical practice as much 
as 10 gm have been given in twelve liours 

The results following procame intravenously are not completely 
satisfactory Relief of urticaria, pruritus, pain and spasm may be only 
temporary, little more than outlasting the pharmacological action of 
the drug Sufficient data arc not yet available for a final evaluation 
but it 1 $ doubtful if this method of therapy will find widespread adop 
tion On the other hand its usefulness jn certain cases cannot be 
denied 

Our knowledge of the pharmacology of procaine has been advanced 
considerably tlirough observation of patients receiving procaine by 
(he intravenous route Surgeons and anesthetists have always in 
sisted on frequent aspiration during regional anesthesia Fatabhes 
were not infrequently attributed to the accidental intravenous in 
jection of local anesthetic agents Although it is undoubtedly wise to 
avoid intravascular injection it is apparent that 5 to 10 cc of a 1 per 
cent solution of procaine (50 to 100 mg) can be injected mtrave 
nously at a moderate rate without producing much more than dizziness, 
headache somnolence and per^iration Unless the rate of injection 
be very rapid, the dosage large, or the patient sensitive to the drug, 
intravenous injection can be regarded as relatively safe Sudden 
deaths during infiltration with procaine are probably best classed 
as “idiosyncrasy," an adanssion of defeat as far as knowledge of 
the mechanism involved is concerned, but the best diagnosis avail 
able at the present 

inleavenous Alcohol.— Five to JO per cent alcohol in glucose or 


caiuiic 11 
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\ides approximate!) 400 cnlones It is our opinion tint nicoliol js a 
useful therapeutic agent, particularly in the treatment of the aged If 
the fluid IS injected too rapidly, incbnition results Tins may be ac 
companied by nausea and xomiting This Ihcrnpeutic measure is by 
no means new, haxing been dcscril^ originally sexeral decades ago 
The recent literature, howexer, indicates a reiwaVening of interest 
m the method 

Intraxesous Ether— Elhjl ether can be injected intravenously in 
5 per cent solution for the production of anesthesia Ilemoglobmurn 
pain at the site of injection and difliculty in obtaining a homogenous 
and sufficiently concentrated solution have been deterrents to more 
widespread adoption of the method An interesting application re 
cently has been the treatment of peripheral vascular disease par 
ficularl) arterial occlusion with intravenous ether Twenty five to 
50 cc of anesthetic ether is added to 930 cc of saline and the mixture 
is thoroughly shaken Injection requires three to four hours A blood 
stream concentration of only a few milligrams per 100 cc is attained 
and a 5>stemjc response to the narcotic is raTc]y noted Pain relief 
the healing of indolent ulcers and increased blood supply to the part 
have been described Daily injection or injections at least every other 
daj are essential for several weeks Results are ertcouraging in cer 
tarn patients particularly in those with rest pain More work must be 
done however before an accurate appraisal can be made of this 
technique 

rEDTATRIC ANESTHESIA 

The work of Ladd Gross and others m the development of surgical 
procedures for infants and children has necessitated simultaneous im 
provement in technics of anesthesia for these tmy patients who have 
circulatory and respiratory problems peculiar to their age Maintenance 
of body temperature which may either fall sharply or rise to alarming 
levels IS a constant concern The volume and type of fluid to be ad 
ministered intravenously has received much attention and adequate 
management of this phase of supportive therapy has done much to 
improve the operative and postoperative course of the children Fluids 
are generally administered by vein even to the newborn Cannulation 
of the vein is often essential to guarantee flow The problem of pre 
operative medication has also been carefully evaluated Dosage 
tables have been developed and individualization is possible on a 
rational basis Opiates barbiturates and belladonna derivatives are 
used just as in adults with doses adjusted according to age weight 
general physical condition and type of anesthesia 
All types of anesthetic agents and technic can be administered to 
these patients the important entena for nr, i n i 

experience of the mdividinl anesthe 
have led the way m outlining the 
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tent claudication, acute superfiaal migntory phlebitis penpheral 
arteriosclerosis obliterans, causalgta, post traumatic edema, reflex 
sympathetic dystrophy and thrombophlebitis 

IMRAVENOUS MEDICATION 

A number of narcotics ordinarily administered by other routes are 
now being injected intravenously for various therapeutic purposes 
These drugs include procaine, alcohol and ether 
Intravenous Procaine.— In 0 1 and 0 2 per cent concentrations pro- 
caine hydrochloride has been used to combat allergic reactions and 
to treat pam Serum sickness and the urticaria secondary to other 
allergic responses have been successfully treated” The pain of 
bums,” postoperative pain,** the pam and spasm of arthritis,*" and 
even the pain of childbirth ' have been alleviated in this manner 
Standard practice is to inject by intravenous drip 1 to 2 gm over a 
one and one half to tliree hour period In obstetrical practice as much 
as 10 gm have been given in twelve hours 
The results following procaine intravenously are not completely 
satisfactory Rebef of urticana, pruntus, pain and spasm may be only 
temporary, little more than outlasting the pharmacological action of 
the drug Sufficient data are not yet available for a final evaluation, 
but it IS doubtful if this method of therapy will find widespread adop 
tion On the other hand its usefulness in certain cases cannot be 
denied 

Our knowledge of the pharmacology of procaine has been advanced 
considerably through observation of patients receiving procaine by 
the intravenous route Surgeons and anesthetists have always in 
sisted on frequent aspiration during regional anesthesia Fatalities 
were not infrequently attnbuted to the accidental intravenous m 


nously at a moderate rate without producing much more than dizzmess, 
headache, somnolence and perspiration Unless the rate of injection 
be very rapid, the dosage large, or (be patient sensitive to the drug, 
intravenous injection can be regarded as relatively safe Sudden 
deaths during infiltration with procaine are probably best classed 
as “idiosyncrasy,” an admission of defeat as far as knowledge of 
the mechanism mvolved is concemed, but the best diagnosis avail 
able at the present 

Intravenous Alcohol.— Five to 10 per cent alcohol in glucose or 
’ . • -.-r per 

lent 

. ■ bve 

lu n-t, - ^ management of delirium tremens and to increase 

Iotc intake One thousand cc of 5 per cent alcohol solution pro- 
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The future possibilities of hj'pnosis** and electrical anesthesia stimu 
late the imagination Relief of pain b> methods as uncomenlional 
and radical as these maj be dcseloped fully ssithin the next fexv 
decades Since anesthesia bj means of electricity is so unexplored, yet 
so tempting one xvonders if future 'recent odsances” will deal with 
stimulators, voltages, and resistances rather than with the relatively 
commonplace items presented m this article 
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"^ey have sho^vn the medical profession what can be done under 
ideal circumstances This subdivision of anesthesiology deserves 
greater study by surgeons The days of “open drop ether” alone for 
infants and children is past For such procedures as cleft palate re 
pair, repair of tracheoesophageal fistulas diaphragmatic hernias and 
other operations the patient as well as the surgeon deserves the bene 
fit of an anesthetist skilled in (he management of the very young 

TIIE PilYSiaAN ANESTHETIST 

Perhaps the most significant “recent advance m anesthesia” has 
been the recognition of the contribution which can be made by physi 
Clans specializing m anesthesiology World War II provided impetus 
for the training of joung men in this specialty and their value as part 
of the surgical team is now estabbshed on a sound foundation ho 
longer need the surgeon divide his attention between the reaction of 
the patient to narcobcs and surgical manipulation and the specific 
technical problem at hand He can concentrate on the latter wiA 
full confidence that a physician well suited by special training is eanng 
for his patient in the broadest sense of the term An anesthesiologist 
sees a great many more surgical patients in the course of a year than 
does any single surgeon Ea^ day he critically studies the circulatory 
respiratory and emobooa! responses of patients undergoing surgical 
intervention On the basis of this etpenence he is (Qualified to judge 
***''' ' of body function which 

can assess and interpet 
vhich his patient may 
present Dealing constantly with drugs which produce profound alter 
abons in circulation and respiration he is daily concerned vvidi the 
problems of reversing these changes 
No longer must anesthesia be regarded pnmanly as a challenge 
to the technician Technical skill is essential but there can be no sub- 
sbtute for intelligence The surgical pabent today deserves super 
vision by an individual thoroughly versed in physiology and pbar 
macology, able to appreciate premonitory signs and symptoms and able 
to meet emergencies with reason rather than with reflex automahe 
reacbons 

THE FtmiHE 


Advances in anesthesia ” The fundamental problems of the nature of 
narcosis remain to be solved The standard anesthetic agents need 
to be restudied with the new technics of physiology biophysics and 
chemistry Waters and his colleagues have begun this re evaluabon 
with a study of chloroform** 
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Until a few years ago, curare was known onl> as a laboratory cun 
ont> It had been known tliat Uie Soutli American Indians had used 
it as an arrow poison the poisonous substance acting to paralyze the 
animal before killing it It had also been shown by Claude Bernard 
m 1857 that curare par'il>zed by acting upon a tissue which was 
neither ner\e nor muscle, this he called the ncuromjal junction” 
Curare had alwajs been regarded as a toxic drug and one to "be 
asoided so far as clinical use is concerned, tbough it had considerable 
usefulness for expenmentil purposes Its widespread clinical use today 
IS largely due to the fact that Richard Gill organized a trip to Soulii 
America and brought hack large quantities of authenticated crude 
curare which were made by Squibb and Company into a curare com 
pound called “Intocostnn TTiougli not completely pure this was 
so standardized that for the first time curare could be given to patients 
mth the expectation that a predictable effect would be produced 
Within the last few years intoeostrin has been further purified so that 
an active principle of curare (d lubocuranne) is now available in 
crystalline form 

MODE OF ACTION OF CDRAItE 


As indicated before it has been known for almost a century that 
curare paralyzes the neuromuscular junction Newer concepts of neuro 
muscular transmission have provided us with more detailed informa 
tion regarding this effect It is now widely believed that when a nerve 
impulse travels down a motor ner\e tnink it does not go directly to 
skeletal muscle but ends in a motor end plate (composed of “terminal 
buttons”) which is in intimate contact with the specialized receptor 
of the muscle cell often called the sole plate or muscle receptor sub 
stance The motor ner\e endings liberate a transmitter substance, 
acetylcholine which in turn aids m the activation of the receptor 
substance of skeletal muscle The idence that acetylcholine is con 
cemed with the transmission of the nerve impulse to the muscle has 
been obtained in se\eral ways First if a nerve has been cut and 
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CURARE AND CURARE-UKE COMPOUNDS 

The muscles affected first arc the small, rapidly moving muscles 
as the cTtraocular muscles, the ejclid muscles and the muscles of the 
middle ear whose paralysis leads to an increased sensitiMly of hearing 
to low tones The next group of muscles to be affected are the muscles 
of the neck, the swallowing muscles, Uie muscles of phomtion, the 
muscles of ^e face, particularly those which are involved in smiling 
With larger doses the muscles of the liands, arms and legs are weak- 
ened Fortunately for phjsicians who use curare therapeutically the 
intercostal muscles and the diaphragm arc paralj'zed last of all This 
differential action of cufare, affecting fine muscles first and intercosW 
muscles and the diaphragm last, may possibly be explained on the 
premise that Uie fine muscles (eje, ear, etc ) receive impulses over 
their motor nerves at a more rapid rale tlian do the more coarse 
muscles 

In a normal mdividual the administration of curare may be a 
unpleasant experience The paralysis of the various muscles mentioned 
leads to double vision, ptosis < * • • ► - 

and jaw muscles, lightness of 
culty in speaking, heaviness o * 

hands and legs and finally w ilh larger doses of curare, de^ession or 
respiration At a time when depression of respiration may be so pro- 
found that artificial respiration is necessary, the patient is still mentally 
clear and alert It is of interest to note that the clinical pic^re of 
curare poisoning is almost identicnl with that seen m advanced cases 
of myasthenia gravis 

DUIUTION OF ACTION 

The effects produced by a single, intravenous injection of curare 
appear to wear off withm about twenty minutes if the clinical sign of 
increase in muscle tone of the abdominal wall is the test used How- 
ever, electromyographic recording of transmission through the neuro 
muscular junction which enables one to measure the duration of this 
action quantitatively, shows that some curare action persists for two 
to four hours Animal experiments have also shown that some curare 
action persists even though the animal appears normal, for a second 
dose repeated within a few hours will curanze even though consider- 
ably smaller than the first dose Therefore a second large dose of cu- 
rare should not be repeated withm a period of four hours 

CLINICAL USE OF CURAIIE 


sought 
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allowed (o degenerate, ner\e stunulation no longer produces acetyl 
choline or muscular contraction Secondly, if the muscle is stimulated 
directly b> electrodes rather than indirectly through its nene, no 
acetylcholine is hberated ** 

It has been shown that acetylcholine, hberated by normal motor 
nerve impulses, does not act upon all parts of the muscle* In certam 
animals one can dissect out a unit consisting of a single muscle fiber 
with its attached motor nerve TTie motor nerve endings and the 
receptor plate of the skeletal muscle can then be observed directly 
under the microscope Under these conditions, acetylcholme, applied 
by a micropipelte to v anous portions of the single muscle fiber, pro- 
duces muscular contraction only when dropped on the receptor zone 
This region of skeletal muscle may be likened to the sino-auricular 
node in heart muscle it is the part of the skeletal muscle which has 
the highest degree of excitability, the impulse starts in the end plate 
region of skeletal muscle and then spreads throughout the muscle 
and causes it to contract 

In terms of the cholinergic concept, curare does not preveal the 
hberatioa of aeetjichohne If curare is applied in suScient quantity 
to the muscle region, stimulation of the motor nerve will still hberate 
the same quantities of acetylcholme, but there wiU be no muscular 
contracbon How curnre prevents the effects of acetylcholme and of 
nene stimulation is still a matter for coniecture It may be that curare 
attaches itself to the receptor substance of skeletal muscle and so pre- 
vents acetylcholme from affecting this specialized region An alternate 
though less precise concept, is that curare merely raises the threshold 
of skeletal muscle to whatever stimuli mv> reach it f 

Curare is a remarkable drug in that it acts preferentially upon the 
neuromuscular junebon in small doses Given systeimcally to man 
curare affects the various muscle groups id highly charactensbc order 

• It should not be thought that the hberaboD of acetylcholme is the only 
mechanism concerned in neuromuscular transmission Some mvestigators beleve 
that it plays a very muior role transmission being effected largely by electncal 


transTtuHer substance 

I Carey’ attempted to eiplam the sctxia of c 


e upon an "ameboid action 
’ “ Teased the 
e dispersal 


• oes not fit 

acefylchchne Careys results hate net been cxnSrmed by 
VViHard*, however the technic is a very difficult one and results may 
be capricious 
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hons It Jias not been pro\cd objccti%cly that ciirarc can Rduce 
muscle spasm without producing muscle panl>sis Those who base 
argued m fasor of this lissnc action of curare bohc\c curare bus the 
ability to block stiniuh of lugli frwjuenc) coming o\ cr the motor ner\ e 
to the skeletal muscle and that spism, spasticity and rigidity are 
caused by ner\e \olle>s of high frequency This presupposes that nor 
mal mosements of muscles arc produced b> impulses of rehtnely low 
frequency being discharged o\ cr the motor nen e and tint such w ould 
be Unaffected by Small doses of curare Carefully controlled studies of 
this “lissue’' action should be carried out to sec if neuromuscular de 
pression is produced (Without paralysis) or whether the effect is con 
cemed not with the peripheral actions of ciirire but wjili other actions 
(possibly upon Ihn brain or spinal cord) 


TOXiaTY 


Any clinician who intends to use curare should first be familiar with 
its toxic potentialities If these are not apprecnled curare may indeed 
he a dangerous drug 

1 Cutare should not bo used ui ordinary dosage m patients with 
myasthenia gravis Such patients are sensitive to its action and may 
show very profound muscular depression with one tenth the dose of 
curare required to produce a similar degree of paralysis In a normal 
individuM High concentrations of ether exert a curare like effect, if 
curare is used to supplement ether anesthesia smaller doses of curare 
preparations should be used than with other anesthetic agents'® " 

A curare like effect has not been seen with cyclopropane nor with 
pcnlothal 

2 Curare may produce asphyxia in several ways It may actually 

depress the respiratory muscles to the point of respiratory failure 
However it is more apt to produce asphyxia by obstruction Jharyn 
geal muscles and laryngeal muscles become paralyzed rather early 
and obstruction to the passage of air may follow apposition of these 
diseases In such cases asphyxia may occur at a time when respiratory 
movements still appear to be normal or exaggerated Asphyxia mav 
occasionally occur ^ ' ’ * " ' ” 

so that secretions 
sons that curare g 

ministered by anesthesiologists since they are most experienced m the 
use of endotracheal tubes oxygen and artificial respiration It is prob 
ably wise to give atropine along with curare in order to prevent ex 
cessive secretion which might be inhaled 


3 Another action of curare (whJdi may also produce asphyxia) is 
its ability under certain circumstances to liberate histamine witbin the 
body This effect was first seen m man following the intra arterial m 
jection of curare men curare was ui|ected mto the brachial arlerv 
of man for certain experimental purposes it wis noted that huge 
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1 The chief indication for the paraiy 2 ing action of curare is to pro- 
duce muscular relaxation during certain surgical procedures earned 
out under general anesthesia * Oiven intravenously by a technic of 
intermittent injections curare permits three things (c) it provides re- 
laxation of the muscles at the primer time, (b) it decreases the amount 
of anesthetic agents needed and therefore permits a smoother post 
operaUve course and (c) it enables the anesthetist to administer less 
potent anesthetic agents such as pcntothal and nitrous oxide which 
otherwise might not produce sufficient muscular relaxation In contrast 
to the use of curanfonn drugs during an entire surgical procedure is 
the use of a angle injection of these substances to produce a bnef 
period of relaxation for a specific purpose Thus curare may be admin 
istered to fscihlate intubation of the trachea, insertion of a broncho- 
scope, closure of an abdominal incision if the anesthetic technie in use 
had pro\ ed madequate (eg, motor effect of spinal anesthesia « earing 
off) In short, wherexer diminution or abolition of muscle tone is m 
dicated curare may be of \alue Another indication for the paral>- 2 ing 
action of curare on neuromuscular transmission is in electrical shock 
and convulsive therapy when it is desired to prevent severe convul 
sions and the fractures which may result therefrom 

2 Beeently, smaller doses of curare (or slowly absorbed curare) 
have been emplo)ed to produce a mild depression of neuromuscular 
transmission rather than complete block It is this which u referred to 
as the ‘lissive” action of the drug* Sufficient evidence has not yet ac- 
cumulated in the bterature to prove beyond doubt that curare is capa 
ble of blocking certain types of muscular movement without producing 
paralysis MacIntyre’ believes that only certain types of curare pos 
sess this ability and that tubocuranne is not one of these However 
it is assumed by some invesbgalors that curare preparations are able 
to block certain types of eleclncal impulses (abnormally rapid or ab- 
normally prolonged) coming down the motor nerve without affecting 
those which produce normal motion With this idea in mind curare 
has been used clinically to reduce the spasm of muscles associated vwlh 
low back pain, with arthnbs and with certain stages of poliomyelitis 
Curare has also been used to decrease spacticity of skeletal muscle 

, , . t .X. » erv ous system, in cases 

, ■ In our opinion further 

curare in these condi 


• In llus coonecticn however » word of waniuig should be issued It ha* been 
1 a nabeoVs w\th poLoffljehbs not oaty have detenwaljon of Mtenor 
shown P 1 but also may have a reduction in the number pf motor 

.n sVelelal muscle This hw beeo confirmed by the finding* that some 
b*^ho have recovered parb^^y fawn pnliomyelitis often have electneal 
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ion As a rule this eflocl is not importml clinicall) unless the depth 
of anesthesia is excessive 

This list of toxic effects of cumrc should unprcss the chnicnn with 
the concept tliaf though curare in small doses specifically paral>’MS 
I euromuscular transmission it may hi'c other actions in the body 
under special circumstances 


ANTIDOTES 

Reversal or partial neutralization of the curare action on the neuro 
myal junction can he accomplished by the use of neostigmine fprostig 
mine) or phjsostigmine The usual dose of neostigmine is 0 5 mg given 
intravenous!) It must be realized that these drugs counteract only the 
paralysant action of curare substances, upon skeletal muscle and not 
the hypotension or bronchoconslnction that may result from the libera 
tion of histamine nor any effects upon the central nervous system 
Neostigmine may actually intensify bronchoconstriclion and hypoten 
Sion The most common sign of serious overdosage is respiratory de 
pression the measure which is most immediately helpful in such cases 
IS artificial ventilation with oxygen This is more useful than attempts 
to restore broatliing by injection of prostigmine 

pnEPAItATIONS 

1 Crude Curare —In a sense the term crude” is a misnomer for 
intocostrm though still a mixture of alkaloids is much purer than any 
other solution previously available Its yellowish color however sug 
gests that substances such as resins may still be present Tlie solution 
>s standardized for clinical use by bioassay Dosage js in terms of 
units For the production of muscular relaxation during general anes 
thesia 40 to SO units may be required intravenously as an initial dose 
This dose produces far less effect in the unaoesthetized individual As 
stated above doses of curanform impounds must be reduced when 
ethyl ether is being administered 

2 D lulioeurarme Chloride —This is the active principle chem 
ically pure of one source of curare le Chondrodendron tomen 
tosum The usu 

intrav enously 
from that of ii 

of the two drugs appear to be identical Since d tubocuranne js a 

Would 


e been 
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ivheals and flares covered the lower arm This is attnbuted to the fact 
that high concentrations of curare can liberate histamine from the shin 
and muscles Intra arterial injections of curare also lead to theproduc 
hon of increased hjdrochlonc acid m the gastric juice'* to broncho- 
constnction and also to hj-potension all of these effects may be due 
to the liberation of histamine Several remarks may be made regard 
uig this bronchoconstriction (a) It is not nearly so intense or fre- 
quent when curare is given intravenously and slovvl) Severe bronebo- 
constricbon is esbmated to occur in approximately 03 per cent of 
patients receiving a curare preparation during general anesthesia This 
relatively low incidence may be related to the fact that narcosis mini 
mizes anaphylactic or allergic reactions in general (b) This tvpe of 
bronchoconstriction may be prevented by the use of antihistammic 
agents such as benadryl and pynbenzamme (c) If bronchoconstnc- 
tion occurs along with respiratory paralysis it must be remembered 
that positive pressure wall be nccd«l to push air in'o the aheob and 
prevent asphyxia 

4 Some investigators have noted that curare has a profound effect 
upon the central nervous system Pick and Unna'* noted that curare 
produced marked cortical depression of Jhe frogs brain as measured 
by electroenceplialography Whitacre and Fisher'^ later noted that 
large doses of curare might act ns nn anesthetic agent in man presum 
ably by depression of the cerebrnl cortex However Scott Smith" was 
given large doses of tubocuranne and noted no effects upon the cen 
tral nervous system in dosage far beyond that which was necessary to 
paralyze his respirabon completely Further experiments must be done 
m man in order to settle the controversial matter of the effect of tubo 
curanne and uitocostnn upon the central nervous system These may 
conceivably produce a sedative or anesthetic effect in susceptible m 
dividuals or it is possible that the anesthetic effect is seen only with 
rapid intravenous administrabon in the latter instance hypotension 
may contribute to the anesthetic effect At any rate it has never been 
observed except with huge doses well outside the therapeutic range 

3 In experimental animals curare id large dosage blocks sympa 
thebe ganglia all over the body This effect has not yet been reported 
upon clinically The dose required for this effect is so large that it will 
probably not be of therapeubc importance 

^ 6 Those who have used curare extensively in animal expenments 
have be ^ 

lows its 

her of 1 g 

creases ^ 

/ lead 
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taken by mouth * This latter property may make these drugs useful 
m the management of disorders of the central ner%ous system causing 
ngidity and spasticity For intravenous use belaerythroidin is too tran 
sient in its action The dihydro salt (in dosage of 50 to 100 mg mtra 
\enously) blocks neuromyal junctions cfFecfnely, but its jntrasenous 
use IS accompanied by moderate hypotension which Lmits its use 
fulness 

4 Quinine Compounds —Some of the cmchona alkaloids possess 
a curare like action on skeletal muscle Quinine methochlonde has 
been used to produce this effect in man This group of drugs how 
ever has not been popular m clinical practice 

5 Myanesm —This drug has been used in England for the produc 
bon of muscular relaxation ” It is a relatively simple chemical com 
pound belonging to the group of ghcerol ethers Although it may 
produce relaxation for surgical procedures this substance does not 
seem to act in the same way as does curare and no paralysis at the 
nerve muscle junction has yet been noted with ordinary clinical doses 
This drug is cardiotoxic m large doses Its rnode of action is unce^m 
though a preferenbal achon upon the anterior horn cells has oecii 
suggested More work both in the laboratory and w the clinic must 
be done before the status of “myanesm’’ is at all clear 
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Afbnght's syndrome, 7947 June, 741 
Alburruo, oovme. parenteral nse of, 
7945 Aug, 759 

use m obstetna and gynecology. 

7945 Dec. 1471 
Alcohol in;ec1ions m I .. 

ralgia. 7946 June, 775 
intraspinaL for control of paia, 7947 
Dec., 1336 

•ntravenous uses, 7947 Dee, 1570 
Alkalosis in surgery, 7947 Feb , 219 
Allen's sign in pulmonary embolism, 
7947 Oct. 1038 

Alveolar process, fractures, 7946 Feb, 

16 

Ambulatory patents, premedicabon In, 
7945 Oct. 1066 

Amebic dysentery, 7946 June, 5S9 
Amenorrhea, clas5i£cabon, 7945 June 
I 558 

treatment, 7945 June 558 
Ammo acids deficiencies, effects, 7946 
Dec 136.3 

essentiaL 7946 Dec 1362 
parenteral use 7945 Aug, 756, 

7946 Feb 192 

Bse in obstetnes and gynecology, 
7945 Dec 1472 

Ammonium salt solubons for nerve 
bloct, 7947 Dec , 1359 
sulfate intraspinal for control of pain, 
7947 Dec 1357 

Amnesia m labor methods used for, 
7945 Dee 1359 

AmpnDa of \ater, carcinoma, radical 
pancreaticoduodenal reseebon for, 
7947 Oct, 1032 
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Amputations 1946 Apnl 495 I ^ 

aftercare 1945 April 389 
physical reconstruction in 1945 
Apnl 420 

prostheses 1946 Apnl 505 
lower extremity 1945 April 39J 
upwr extremity 1945 April 39^ 
lefngeration anesthesia for 1945 
Feb 193 198 1946 Apnl, 509 
secondary indications lor 2946 
Apnl 507 

* tes of election 1946 Apnl 496 
stumps 1948 Apnl SOI 
end beanng 1946 Apnl. 506 
remodeling of indications for 2946 
^ April, 507 

Syme indicahons 1946 Apnl 422 
vinous types prosthetic considera 
tions 1945 April 383 
Amputee rehabibtabon of for gainful 
livelihood 1945 Apnl S82 
Analges a continuous spinal and con 
tinuous caudal in cesarean 
section 1945 Dee 1382 
m labor 1945 Dec 1364 
, ^ 1373 

whbOT 1945 Dee 1352 
m tuberculosis 1947 April 463 
Anilg«c$ preoperative 1945 Oct 
10o7 

Anastomosis arterial tote of angiog 
Mphyjn 1946 Apnl 038 
ot wlon following resection lechnic 
, .iS48 Oct 1197 
Androgens In carcinoma of breast 1946 
. Feb 127 

Anemia in colonic lesions 1946 Feb 
193 

splenic splenectomy m 1945 Aug 


Anesthesa basal 1945 Oct 1060 
caudal continuous catheter method 
1945 Aug 849 Dec 1371 
for cesarean section I94S Dec 
1386 

in obstetncs 1945 Aug 841 
Dec 1361 

needle method 1945 Aug 845 
Dec 1361 

solutions for 1945 Aug 853 
effect on utennc contractions 
1945 Dec 1433 
cl 0 ce of for asU matic pat cnt 2946 
June 678 

renal funcl on and 1946 J me 671 
comments on lOtS Oct 1072 
convulsions under 1945 June 640 
cjclonropine dangers 1945 Oct 
1078 

endotracheal. 1945 Aug 05 
advantages J945 Oct. 10"4 
compl cations 1945 Aua 629 
Intubation 1945 Aug<« 503 


tubes 1945 Aug 802 
etber open drop dangers 1945 Oct 
1072 

with oxygen and nitrous onde 
1945 Oct 1072 

bowel surgery management 1946 
June 703 

for bronchoscopy 1947 Dec 1379 
for cholecystectomy 1946 Feb 217 
for gastnc surgery 1947 April 261 
for gynecologic surgery 1945 June 
530 

for hysterectomy 1945 June 473 
for intratracheal mtubatiou 1945 
Aug 808 

for labor 1945 Dec 1352 1364 
1373 

in tuberculosis 1947 Apnl 463 
for laryngectomy 1947 June 5'’2 
for lower abdominal surgery 194S 
Oct 1076 

for neck surgery management 1947 
June 517 

for operat ons for intestinal obstruc 
tion 1946 Apnl 368 
on heart and pericardium 2945 
Oct 1081 

onpenneum 1945 Aug 658 
for paravertebral sympathectomy 

1946 Feb 59 

for^^^oor nsk patient 1945 Apnl, 

for repair of perforated peptic ulcer 

1947 Feb 100 

for thorac c surgery 1945 Oct 1079 
for thyroid surgery 1945 June 627 
1946 Feb 92 1947 June 519 
for tracheotomy 1947 June 525 536 
for upper abdominal operations 1945 
Oct 1(775 

general effect on utenne contractions 
2045 Dec 1433 

in diabetes nsk of 1945 Oct 1031 
m perforated peptic ulcer 1945 
Aug 922 

ta shock 1945 Ai g 740 
inhalat on premedication 1945 Oct 


premedicaton 1945 Oct. 1063 
weal, premedjcaboti, 1945 Oct^ 1065 
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Anesthesia pediatnc 1947 E>ec 1571 
recent advances IQ-T’ Dec. 1568 
rectal ether for labor 1945 Dec 
1361 

refrigerabon for amputation 1945 
Feb 193 198 1946 Apnl, 509 
regional 194o Oct 1082 
ner\e block premedication, 1945 
Oct 1065 

relarabon in curare as aid. 1945 
Aug 735 19<6 June 703 
risks of 1943 Oct 1017 


local penicillin mired wth u 
19-/J Aug 775 
Anesthetist role in obtaining good relu 
ahon 1945 Oct 1074 
Aneuo'sm aortic med astioal tumor 
and differenbabon 1946 ApnI.2S9 
artenal pain in upper ertremitycaus^ 
by 1946 Aug 806 
arteriovenous congenital 1946 Apnl 
W3 

comj»esnon of nerve by 1947 Aug 

false 1947 Feb 153 
of abdoratnal aorta, 1946 Apnl. 349 
of thoracic aorta paravertebral 
came block in 1947 Oct 121, 
Angina pectons paravertebral procane 
^iock in. 1947 Oct 1266 
Angiography evaluabonofitsusefulness 
1946 Apnl 326 

a of bone 1947 June 74o 


Anpon 


Ansenna boisibs 1947 Aug ^ 

Anticoagulants m pr^enfion of poslop. 
erabve venous thrombosis and en> 

h3Si 19* „pct. 11-8 llOT 

1946 Dee 1396 

of 

ho.lo.8 1M» 


' Antina following surgery of nght colon, 
1946 June 628 

Anus crypt. Infected 1945 Aog 972 
fissure 1945 Aug 973 
fistula 1945 Aug rS 
imperforate 1947 Feb 82 
lesions diagnosis 1946 Aug 9S1 
tnalfoimabonS obstrucboninnenbom 
due to 1947 Feb 81 
piuntus 1945 June 597 
Aorta aneurysm 1946 ApnX 2S9 3"^ 
thoracic aneurysm of paravertebral 
procaine blocl: in, 1947 Oct 1268 
Aortography 1945 Apnl 3'’6 
Appendicitis diabetes sunulabng 1946 
Dec. 1500 1501 
obLierans 1947 Feb 89 
Appendicostomy for colonic obstruction. 
1948 Apnl, 385 

Appendii, mucocele and myioglobulosis 
of 1947 Apnl 337 
ruptured, 194' Feb 88 
Aiwiety ulcer recurrence inibated by 
1947 Apnl 311 
Arm artiBcial I94o Apnl, 39’ 
paio u) 194o June W 194' Dec 
1317 

heart disease as cause 1946 Aug 
801 

neurologic causes 1946 Aug., 810 
orthopM c causes 1946 Aug 831 
penpneral vascular disease as cause 
1946 Aug 806 
symposium 00 1946 Aug 7M 
thoracic disease as cause 1946 
Aug 601 

ped cle grafts from 1946 Aug 904 
Arrhenoblastoma of ovary 194" Aug 


814 

Artenal auastorcvoSis role of angtographv 
in 1946 Apnl 336 
occlusion, pain in upper eitremity 
due to 1946 Aug 606 
Arlenes severed anastomosis by non 
suture method 1947 Oct 10^ 
Arlenograph} 1946 Apnl, 326 
Arlenosclerosts obliterans sympathec- 
tomy for 1947 Feb 145 
Aitenosclerobc penpheral artenes ar 
terwgraphy of 1946 Apnl, 331 
Arteriovenous aneurysm congemta! 
1946 Apnl 343 

fistula angiography in, 1946 Apnl 
331 

congenital, 1946 Apnl. 343 
pa n m upper ertrem ty caused by 
1946 Aug 808 

Arflinls bed rest contnbuting to 1945 
Apnl. 438 

orkneejoint debndement in technic 
1946 Feb "49 

of subtalar joint chronic infectious 
1945 Feb 153 
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Aitintis of wTist, suppurative J945 
Feb 85 

traumatic 19-fS Feb 98 
Artfir^es s of ankle for correction of 
toot deformity. J 947 Oct 1281 


I 1947 Oct 
Asc tic fluid use in obstetrics and gyne 
1472^^*“*^ Jubstitutc 1945 
Ascorbic acid SeeC«.itamJcfl«d 
Aseptic surgical technic historical as 
pect historical asoect J94S 
Oct 1035 

thoracic surgery and symposium 
. , on 1946 Oct , 1035 
Asphyxia fetal 1947 April 458 
neonatorum 1945 Dec 1475 
AspiraLond^ peritoneal cavity 1947 

^947 Dec 1379 
1947 Oct 

attack treatment 1946 June 
maior surgery in 1946 June 
Astraa^uj fractures and distocabons 

1947 Dee, 1506 

subtalar lesions doe to 
. J945 Feb 153 

AtelectMis posloperaDve 1945 Aug 
871 Oct 1019 1190 1946 
June 706 

bronchoscopic aspiration id 1945 
Oct 1080 1947 Oct 1198 
in tl oraeic surgery 1946 Dec 
, 1416 

Atres a congen tal of gallbladder and 
b le nassageuays 1945 Oct 1242 
I duodenum rancenital 1947 Feb 
76 

of esopt agus congen Ul 1947 Feb 
73 

Atropine prcoperati e use 1945 Oct 
l(b9 

A\ ertin anestl csia 1945 Oct 1060 


BacruARY dysentery 1946 June 585 
Back pain low neuralgic aspect 1947 
Dec 1352 

pedicle grafts from 1946 Aug 905 
Backaci e in endometriosis 1947 Dec 
1353 

m women 1945 Dec 1313 
gynecologic aspects 1945 Dec 
1316 

obstetric aspects 1945 Dec 1313 
Bacterial tovns as capillary poisons 
1946 Dec 1420 
as specific enzymes 1946 Dec 
1422 

Bairds transfusion set for children and 
infants 1945 Aug 769 
Bakers cyst 1947 heb 164 
Baldy \\ ebster uterosuspensioti opera 
tion 1945 Dec 1321 1322 
Bantis disease splenectomy for 1945 
Aug 686 

Barbiturates preoperative use 1945 
Oct 1059 

preoperative and postoperabve use in 
aged 1946 June 715 
with scopolamine in labor 1945 Dec 
1360 

Banum enema techuc 1946 June 
603 

Barton s fracture 1945 Feb 90 
Basal narcosis preoperative 1945 Oct 
1000 

Oath whulpool 1945 Apnl 432 
Beaded wires in treatment of fractures 
^ of leg 1945 Feb 174^ 


1242 

common See Common duct 
cystic rare anomaly of 1947 Ami 
359 

infection of 1947 Feb 23 
wire sutures for 1947 Dec 1453 
flow impairment tests in sureical 
jaund ce 1947 Feb 38 40 
» posloperatue 1945 Oct 
Bllroaneuier 1045 Dee 1449 
B H operation for duodenal ulcer 


I die in -ol -cment in breast cancer 
1946 tfb 119 . 

Ayala Hides 1946 Feb S5 
Ayre s intratracl eal mclhtxl 1945 Aug 
62" 


Bte human, mfectious 1947 Oct m 

Black cancers 19/7 Oct 1]36 ‘ 
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Bladder calculi in ivomen 1945 Aug 
987 

carcinoma pathology 194S Oct 

total cystectomy for 1947 Jane 
700 

closure wire sutures for 1947 Dec 
1454 

(]>'sfunction following large bowel sur 
gery 1946 June 69o 
secondary to les ons of ap nal cord 
1947 Aug 9o0 
closed types of imgatsoo in 
1947 Aug 956 
transurethral resecboo in 
treatment 1947 Aug 
9^ 

neck obstruction unpaired renal Amc' 
bon in 194o Oct 1033 
managenient, 1946 Oct 1269 
neurogen c 1948 Oct l‘*~0 1272 
12 5 194 Aug 950 
elassiScabon 194 Aug 9>i 
closed types of imgaoon in 1947 
Aug Wd 

transurethral reseeboa in 1947 
Aug 9« 

oeurophys ology 1947 Aug OoO 
oserabons on pre and postoperab e 
care 1945 Oct 1122 
reseebon complete 1946 Oct 1215 
partial or segmental 1946 Oct 
12U 

himofS 1946 Oct 1‘’09 
dagnoss 1946 Oct 1211 
patnofogy 194S Oct 


cells ted See Erylh ocytei 
den ati es use of in obstetrics and 
gynecology 194ct Dec 146o 1463 
group incompaObility 134S June 683 
OTouomg centnfoge method 1945 
Oct J«7 

common errors in, 1943 Oct 1(M6 
lO primary caronoma of lung 946 

,,o5^Je of 1946 June 689 
* Whniri-; use of n obstrtnrs aixl 

►T^fus ons. See Transf^ons 

J 1 aifinmistrabon ap- 

t I0J5 Au2 "d® 

'’2 I nf IS45 W 76® 

Withdrawal of 19« ^ » 

Done abscess 19-17 June 739 


Bone angioina 1947 June 74o 
chondroma 1947 June 743 
cysbc lesions differential diagno is 
1947 June 737 
cysts 1947 June 740 
molt pie 1947 Juoe 740 
ech nococcus 1947 June 750 
g ant cell pimon 1947 June 744 
grafts bo led In ciamopUsty 1946 
Feb 44 

granuloma eosinophihc 1947 June 

lymphoblastoma 1947 Jime 749 
marrow admuustraboo of fluids into 
1945 Avg 75’ 767 

metastasis from carcinoma ol b east, 

radiabon treatment, 1946 June 
731 

in gastromteshnal malignancy 
1946 June 69’ 
myeloma 1947 June 746 
Paget s disease 1947 June 741 
sarcoma 1947 June 74’ 
syph lis 1947 June 747 
fuwrculos s 1947 June 748 
tumors 1947 June 742 
d acnesis 1946 Apru, 41" 
maCgnant preeperab e manage- 
ment 4947 June 729 
primary beatmeef 4947 jime 

lanthomatos * 4947 June 747 
Bosworth tnc s on for removal « 
lurur cart lages 4945 Feb 11W20 

Bowensdiseaseofpems 1947 June 15 
Braehral neuralgia due to um at|^ dn* 
protrus ons 1947 Oct 1248 
plixus Jes ons pa n to “PPf 
uemtydoeto 1946 Aug 6® 
Bran rnjunes vnthout 
surgery pretned cation, 1945 uen 

tu^^ orb tal tumors associated 

with 1946 Aug 874 
surgical 

last K years 1944 

Branchial cysts and sinuses 1947 June 

",s s as 

li« 1151 Sta ,I» Ca a("«™ 
b east . , 

exam nat on 1946 Apnl, 31 

hypertrophe plasbc surgery of 

Oct lOOo 

sarcoma 1946 Junejlo 
tumors diagnosis 1946 Apnt , 
Breech nr«entat ons 

aber.com ng head, 1945 ttec 

rupture of uterus and l94S Dec 
1419 
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Brenner tumor, 194T' Aug , 847 
Brodie’s abscess, 1947 Feb , 195. Tune, 
739 • 

Bromides, preoperative and postopera- 
tive use. m aged, J946 June, 716 
Broneliial asthma, major surgery m. 
1946 June, 676 


io;5 

treatment, recent advances, 1947 
Dec . 1374 

Bronchiogenic caremotna, 1947 Dec, 
1400 

bronchoscopy In, 1947 Oct . 1196 
Bronchitis, bronchoscopy in, 1947 Oct , 

Bronchography m carcinoma of bron- 
chus. 1947 June, 586 
P'’^«r4tive, In thoracic surgery. 

_ i945 Oct, 1108 

Bronchopneumonia, hypostatic, 1945 
Apnl, 458 

,, postoperative, 1945 Aug , 869 
Bronchoscopy, anesthesia for, 1947 
June. 521. Dee . 1379 
cuiare m. 1948 June, 712 
em^en^^OT operating table, 1945 

for tracheobronchial aspiration, tech* 
me, 1945 Oct, 1093, 1947 Dec. 
1379 

Importance, in planning treatment of 
pulmonary lesioiu, 1946 Aprd, 
292 

m atelectasis 1945 Aug , 779. Oct . 
1987, 1195 

in carcinoma of bronchus. 1947 June 
S81 

Indications and contraindications 
1947 Oct, 1191 
instruments for 1945 Aug , 779 
postoperative, 1945 Oct , 1086 
in thoracic surgery I94S Oct , 
nil 

preoperative 1945 Oct, 1083 
in thoracic surgery 1945 Oct, 
1108 

surgeon and, 1945 Oct 1083 
Rronclvus, adenomas compIieaHons ano 
treatment 1948 Aug. 920 
foreiim body bronchoscopy In, 1947 
Oct 1197 

malignant disease, diagnosis, J$»47 
lane 5S2 

luninrs. bronchoscopy in, 1947 Oct. 

Riiclef handle infury of limbus glm(4d- 
alls 1945 Feb . 3S. 39 


Bulbar spinothalamic tractotomy for re- 
lief of pain, 1947 Oct , 1257 
tngeminal tractotomy for reUef of pain, 
1947 Oct . 1258 

Bumper fracture, beaded wires m, 1945 
Felj.lSl, 182 

Bums, anhseptics jn, 1946 Dec, 1414 
blora transfusions in, 1946 Dec , 

1493 

fluids in, 1946 Dec . 1340 
local therapy, 1946 Dec , 1494 
pathologic physiology, 1946 Dec, 
1468 

penicilbn m, 1945 Dec , 1493 
plasma m, 1946 Dee , 1492 
pressure dressings in, 1946 Dec , 

1494 

protein in, 1946 Dec , 1493 
refngeration in, 1945 April, 367 
sho^in, 1946 Dec . 1489 


Calcaneits, fractures, subtalar lesion 
doe to. 1945 Feb ,144 
Calcinosis, renal, 1945 April, 821 
Calcium excretion In renal Llhiasis and 
hyperparathyroidisni, 1946 Dec , 
1466 

Calcub in common duct, suppurative 
cholangitis due to, 1947 Feb . 23 
28 

prostatjc. 1947 Dec , 1537 
renal, caliceal, 1945 Apnl, 319 
dietary treatment, 1945 April, 815 
etiology, 1945 Apnl, 307 
formation in bedrest Mtient, 1946 
Apnl. 444 

multiple, 1945 April, 317 
postoperative treatment, 1945 
ApnX. 323 

recurrent, 1945 Apnl, 322 
solitary, in renal pelvis, 1945 ApnL 
317 

staghorn, 2945 ApriT, 316, 321 
surmcal treatment. 1945 Apnl, 316 
uiulatcral and bilateral, 2945 Apnl, 

ureteral, treatment, 2945 Aug OS'’ 
vesical. In women. 2945 Aug. 987 
''™ of, 

Cancer See also Cercinoma 
black. 7947 Oct. 1136 
t-apfubr rrolr for recurrent diilocation 
efdwlder, natholopical Endings awl 
upwabve le^c, 2947- Oct, 1M9 
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^ leioni\onu rorture of. 
194. Aujr, 8J6 • 

CYbuncle of ladnej, penjollm la, ef 
fectsm, iWS Fe!j!,210 
Caraiwmx^bronchiogeajc, IQ-f" 

brOTcJicKcop) in. 1q4B AnnL £95 
c.Mi Ort. IIM 
of bbddcr. J9i5 Oct, 1210 
patholo(o,19^6 Oct, 1265 

for, jg^- jnae. 

of bre^. 19^6 Feb, 116 June ?23 
anah^ of 300 cases. J9-#6 June, 

anlb^ node >n\-ob-em«it. 1946 
Feb, 119 

aiagnosUe aids 1946 Feb, 116 
^pnl. 324 

estogens and androjaro In, \-aIue 
1946 Feb 127.1947 Ort,ll« 

oophorectomx iii.s-a}ue,1946 F«^ 
operable treatoenl, J946 Feb, 

rewrrent and inoperable treatment, 
l«fi Feb 124 

roentgen treatment, 1946 June.T30 
rumcal beatment, results. 19^ 
Ort 1151 

of^ronehui, diagnosis Jane 

of cecum 1947 Oct 1019 
of cmaeal stump 1945 Dec. 12*1 
of cerns utea 1945 Dec 1262 
biopsy m, 194a June, 53“ 
cwmpljatinc prrenano. 1945 
Dec 12"2 

earb cases, operation ss. inadia 
botiI945 Dec 1265 
radiahon t>lerap^ J945 Jane 
539 Dec 1269 194~ 

YS 775 

total aMominal hiMereetoin> few 
1945 Anc 1021 
traIls^-agma[ fuch loltage x ra% 
theram 194- Dec 1550 
«cm^ bleeding in, J945 

«cmal smear tecJinic 1945 
June 5 j 6 550 Dec 1264 
1947 Oct, 1213 
I ray treatment, effect on regional 
nodes 194" Oct 1231 
of colon 1947 Oct 1D21 1024 
complicatine chronic ulceratwe co- 
htis. 1945 June. 641 
diagnosis.1945 June Soj 
metastasis to bone, 1945 
\IibJia operahon modified, 1945 
June 610 

unusual complicabon. 1945 
June 625 


Caranoma of colon, multiple, smehroa* 
BUS, wdefy Separated. coI-^Soav 
for 1945 \ng, 964 
obsfroctjie, 1945 Feb, 1S6 
pnmarx resection for, 194S June, 
606 

prognosa 194" June, 6"0 
protein deSaenej m, 1945 Feb, 
1 S 9 

resection of 1945 Feb, 176 
technic of taastamosis foDcnnsg 
194S Od, 119" 

right procmal portion, 294" tug, 
S"i> 

site of growth of 143" legions, 1945 
June, 551 

of e«ophacus, 1945 Feb, IS", Jane 
7 iv 3 , 7 . 1 $ 

associated with dii-oticnlmn. 1943 
June 70" 

diagnosis. 194" June 5S2 
esophacos«*p> 10,194" Oct, 1199 
esmbacecaittrostamr for 1945 
Oct, 1127 

resection m 19F’ Tune 5SS 
of lepinusv pnman 1943 June "IS 
of kidnei pehis patbolrg) 1945 
Oct, J264 

of larjre intestine 194" Oct, lOlS 
tenmnalportioa.lW5 <Bg,96S 
of bps. treatment, 194" 4ug, 995 
of Kmg 194" June, 592 
pnmarv 19r Dec, 1403 
blood picture in, 1945 Kpn\ 
£9S 

of nasotihajynx, 194" Jnne.5"7 
of necl. Dietastatac, disseebons in, 
1946 Feb, 102 
ladiaboa I'eisas snreen 1945 
Feb, 103 
of osan 494" I 
hs-sterectomi li 


of duct of Mirsang in, 194'^ 
June 635 

idical pancreabcoduodenal re- 

seeboa for 19^ Oct, 1032 
ction of pperatn-e technic. 
4945 Aug 941 

suppurabi'e choUng’bs due ti, 
19r Feb 23 so 35 
of parathiToid gland, 494" June 4“ 
of penis 494" June "14 
of prostate 4945 Ort, 1259 12"2 
12~4 494" Ort, ISO". Dec, 
1^2 

bilaleral orcheotonn for further ob- 
sen-afaoas on. 4945 Auc, lOO" 
pathology 4946 Ort, 1266 
total perineal prostaledom' for 
194- Oct 1509 
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Caranoma of rectosigmoid, 1947 Oct 
1026 

one stage pull through operation, 
use of wire sutures in, 1947 
Dec , 1453 

prognosis, 1947 June, 670 
or rectum, abdommopenneal resec- 
lionfor, 1946. June, 528 
basal cell, 1947- June, 658 
comphcahng chronic ulcerative 
hhs, 1948 June, 641 
diagnosis, 1946* June. 553 
postoperahve care, 1946 June, 566 
comphcations. 1946 June. 570 
prwperative preparation. 1946 
June, 564 

prognosis, 1947 June, 670 
site of growth, 1946 June. 551 
ol saLvary gland, 1947 June, 501 
of sigmoid with endometriosis. 1947 
Oct. 1027 

of stomach. 1947 Oct , 1100 
gastrectomy, subtotal, technic 
194S June, 679 
total, 1945 Aug, 903, 1947 
June, 621 

gastroscopy m. 1947 Oct , 1207 
multiple simultaneous, total gastrec 
tomy for, case report. 1947 
Aub , 919 

eperabihty rale, 1947 June, 631 
coexisting with. 1947 Apnl 

of thyroid gland, 1947 June, 561 
Dec, 1371 

total thyroidectomy in, 1946 
- Feb. 100. no 
of uteres, 1947 June, 690. Aug , 763 
combined irradiabon and surgery in 
1945 Dec . 1276 
diagnosis, biopsy of cemx, 1945 
June, 537 

vaginal smear in 1947 June 
. 530 550, Oct, 1215 

hysterectomy for, total 1946 Aug 
1022, 1947 Aug. 792 
radium treatment 1945 June 539 
1947 Aug. 775 783 
roentgen treatment, 1945 June 
538 539 

\\ertheim hysterectomy for 1917 
Aug , 770 

Carthac See Heart 

Cardiospasm esophagoscopv in, 1047 
Oct, 1201 


sinus reaction dunng ned surgen 
1945 June. 639 1947 June 527 
C.irp.il bones, congenital lesions, 1945 
heb. 81 


1591 

Carpal bones, developmental lesions, 
1945 Feb. 82 
dislocations, 1945 Feb , 92 
fractures, 1945 Feb , 1, 92 
anaent, 1945 Feb, 11 
injunes, 1945 Feb , 1 
Castration, roentgen, m carcinoma of 
breast, 1946 June, 731 
Catheter aspirabon of tracheobronchial 
tree. 1945 Oct , 1094 
ureter^, use m continuous caudal an- 
esthesia, 1945 Aug, 849, 
Dee , 1371 

spinal anesthesia, 1945 Aug, 
834 

Cauda equina, tumors, 1947 June, 548 
Caudal anesthesia, continuous, for 
cesarean section, 1945 Dec, 
1386 

in obstetrics, 1945 Aug, 841, 
Dec , 1364 

effect on uterine contractions, 1945 
Dec, 1433 

Caudal-sacral block for operations on 
penneum, 1945 Aug. 663 
Causalgu, 1946 June, 760, 1947 Aug, 
983 


Cavitary dramage in pulmonary tubercu 
losis, 1945 April, 260 
Cccostomy, closure of, technic, 1947 
Dec. 1418 

indicaUoss in colomc obstruction. 
1947 Feb , 69 


Cerebral angiography. 1945 April, 326 
f” relef of pain 
. 1917 Oct . 1256 ’ 


Sononheah J945 Dec, 1299. i; 
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Cen'u uten b opsy In diagnosis of car 
c noma 1945 June 537 
carcinoma See Carcinoma of cenAx 
uteri 

con ng of 1945 June 482 Dec 
1303 

ectropion or evenion J945 Dee 
1302 

eras on 1945 Dec 1301 
lacerat ons 1945 Dec 1305 
myoma 1945 Dec 1305 
nonmalignant diseases 1945 Dec 
1299 

polyps 1945 Dec 1304 

as cause of leukorrbea treatment 
1947 Aug 852 

retent on or nabothian cysts 1945 
Dec 1301 

tuberculos s 2945 Dec 1391 


Chemotherapy in asthmat e pabeot 
1946 June 679 

u thoracic surgery preoperative 
1945 Oct 1109 


phys cal reconstruction n 1945 
Apnl 425 

surgery of anesthes a for 1945 Oct 
1079 

general management in 1947 Dec 
1378 

phys ological problems pertain ng 
to 1946 Dec 144^ 


ibJlmia, bone changes in, 1947 June 

wl^gitis Salmone^ 

streptomycin w 1947 Ap™, 
spppukbve 1947 Feb 23 


Qiolecystectomy for acute cholecystits 

1945 Apnl 285 

md cat ons and contra ndications 

1946 Feb 214 , , 

modified in fuLn nating cholecy titis 

1947 Apnl 395 
partal 1946 Feb 215 
postc^eraPve care 1946 Feb 2^ 
preoperabve preparation for 1945 

Feb 216 

technic 1946 Feb 210 219 
Cholecystitis acute 1945 Aug 935 
obstructive without cholelithiasis 
1947 Aug 945 ^ 
surg cal treatment of 332 cases 
1945 Apnl, 285 _ _ , 

when to operate 1945 Apnl 285 
chroncnoncalculous 1945 Aug 933 
with stones 1945 Aug 933 
fulminating modified cholecvs ec 
lomy in 1947 Apr 1 395 
Chotecy»to$tomy for acute cnolecystms 

1945 Apnl "85 ^ 

technic 1946 Feb 227 

Choledochoie unostomy 1948 Feb ^ 
ChoJedochobthotomy spontaneous r^ 
hire of common b le duct following 
1947 Apnl 381 , 

Cholebthass diagnosis 1945 Aug 

me dence age end se* 194S Au? 
930 

management 1945 Aug 033 
CboUneini verdiseaseaaainjury 194 b 

Dec 1354 

Chondroma 1947 June 743 , 

Chondromalacia of patella 1945 Feb 

Cbond osarcoma 1947 June 743 
of ilium ntractable pa n m h p lol 
lowing relief by chordotomy 194° 

Chordo^^spnal protruded duk and 

differentiation 1946 Apnl 2 » 
Chordotomy cervical, for rel et ot pa o 

J^acUble'S-nhpfo^g 

removal of chondrosarcoma ot mm 

1946 Feb 70 

tioracic for relief of ram 494/ u« 

Ccatrca! contractures of 

JO nt and knee correction 1945 Oct 

C neplastic p osthesis 1945 Apnl 393 
C culatory changes dunpg sp oal anes 
thes a 1W6 Dec 1377 i _ 
collapse penpheral pathologic p Y 


1263 

phys oJogy 1946 Dec 
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"Circumcision” operabon for occlusion 
of oviduct, J945 Dec 1347 1348 
Cistern puncture 1946 Feb 89 
Clavieuur flaps 1946 Aug 002 
Clearance tests of renal funcbon 1946 
Oct 1230 

Cleft bp and palate wire sutures in 
closure, 1947 Dec 1455 
congenita) sure cal correeboD 
f947 April, 417 

Cloth wire for tissue support 1947 
Dec. 1449 

Coccidio domycosis pulmonary 1947 
Oct 1113 

Codeine preoperative and postoperabve 
^ we in aged 1946 June 717 
Cold abscess of chest wall 1946 April 
265 

therapy in phys cal disabilit es 1945 
Apr I 431 

Cojeefomy See Colon resection 
CoWs fluid for control of pain 1947 
Dee 1358 

Coltis reg onal segmental 1945 Aug 


039 

cl meal data 1945 Aug 953 
diagnosis 1945 Aug 932 
etiology 1945 Aug 945 
symptoms 1943 Aug 948 
beabnenl 1943 Aug 968 
types classiTcabon 1945 Aug 940 
Ulcerative carcinoma of colon and rec 
tumcomnlicabng 1946 June 641 
colectomy for 1946 Aug 960 
diagnosis and medical management 

1946 June 631 

ileostomy in 1945 Apnl 303 

1947 Dec 1432 
indicabons for operation 1947 

Dec 1428 

nawpecvRc oc-itsviiu^ 

1947 June 654 

surgcal treatment 1945 Apnl 
301 1947 Dec 1427 
Collapse tl erapy of ti bereulosis 1947 
Doc 1386 , , 

Collateral I gamenti of knee disturb 
anccs, 1945 Feb 122 
Colles fracture 1943 Feb 87 
revets^ 1945 Feb 89 
O Ion carcinoma of See Corrinoma of 
colon 

d vert cula 1946 Aug 
dverlic litis 1945 April 390 June 
584 

colccton) lor 1946 Aug 965 
double contrast enemas in i94o 
June 602 

d vorlica losis double contrast enemas 
in 1946 J me 590 
mdometnosu 1947 June 655 
rtam nati vn cnler of events in 1946 
leb l"e 


right half 1946 Feb 180 
roentgen diagnosis double contrast 
enemas in 1946 June 594 
methods 1946 June 603 
surgical diagnos s and management 
1948 Feb 176 

obstruebon analysis of 184 cases 
1947 F* 61 
diagnosis 1946 Apnl 382 
treatment 1946 April 384 
perforations traumabc repair of 
1947 Dee 1424 
polyps 1946 Aug 053 971 
double contrast enemas in 1946 
June 594 

gross intesbnal heinonhage due to 
1947 Apnl 445 
signiflcance 1947 June 675 
preparation for operabon 1945 Oct 
1134 

resection anastomos s after technic 
1946 Oet 1197 
for carcinoma 1946 Aug 964 
for congenital megacolon 1946 
June 645 

for divcrticulosis and diverticubtis 
1946 Aug 965 

for fecal filths 1946 Aug 065 
for megacolon 1946 Aug 949 
Oct 1189 

for mucous fistula 1946 Aug 960 
for polyps 1946 Aug 953 
for ulcerabve colitis 1946 Aug 
960 

multiple stage and anastomosis 
technic 1047 Dec 1422 
pnmary 1946 Feb 176 June 606 
postoperabve orden 1948 Feb 
197 

preoperabve orders 1948 Feb 
196 

Rankm MdniLcz technic 1947 
Dec 1422 

single stage and anastomosu tech 
me 1947 Dee., 1419 
subrotal, for ulcerative coLtls 
1945 Apnl. 304 

»»d subtotal, with review of 

ricuf ^ ^9 

tight fntussuscepting submucous Lr>. 
oma of 1947 Apnl. 361 

of pnmary 1946 June 



INPEX TO ^ GLUMES 25 26 AND 27 (1945-1947) 

Cranioplasty boJed bone grafts (au 
togenous or homogenous) 1946 
Feb 44 

indications and contraindications 
1946 Feb 34 30 
metallic 1947 Dec 1450 
penosteal outer table grafts in 1946 

nb grafts (autogenous graft) 194S 
Feb 40 

tantalum in 1946 Feb 33 48 
10 postwar penod 1946 Aug 841 
tewmic 1945 Aug 844 
ntaUitim in 1946 Feb , 47 
Cretin hyperthyroidism developing in 
J94S June 672 

Crossmatching test, common errors in 
1945 Oct 1W0 ^ , 

Cniaale ligament, anterior ruptured 
test for 1946 Feb 251 _ „ , 
Lgaments disturbances 1945 heo 

Oymolherapy chmcaluses 1943 Apnl 

Ciy^ anal infected 1945 Aug B72 
CryptOTch d sm mal gnant duease m 
J947 June 709 , , 

Cuff iftflaUble for intratracheal tubes 

1945 Aug 805_^^ ^ 

Curare antidoles 1947 Dec 1581 

cl n cal uses 1947 Dec 1577 
iiK^e of action 1947 Dee 157o 
preparabOLS 1947 1581 

topcity 1947 Dee 1CT9 
use in anesthesia 1945 Aug "3 
194’6 June 709 , 

Cushingoid habtus after menopause 
1947 Aug 820 

Cyanosis mflioraeic surgery 1940 i^ec 

1443 1 j . loi? 

Cyclopropane anesthesia dangers 

for^yroiyswgery 1945 June 

Cystadenoma of ovaw 1947 

Cwtectomy for bladder tumor 1946 
Oct 1215 

total for carcinoma of bladder 

June 700 „ 

techmc 1947 June 7M - 

untiary diversion methods 1^4 

1946 Oct 1223 jg^g 

Cystoscopy la bladder tu 

Oct 1212 
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Colon nght surgery of anuria and 
uremia following 1946 June 6'*8 
tuberculosis of 1946 June 659 
sigmoid volvulus of 1947 Feb 70 
surgery anesthesia for maziagement 
1946 June 703 

modem technics 1947 Dec 1416 
postoperative care 1946 June 706 
premedicabon 1946 June 703 
symposium on 1946 June 525 
urologic complications and their 
management 1946 June 695 
tuberculosis 1946 Feb 184 
tumors diarrhea in 1946 June 
584 

Colostomy loop or permanent technic 
1947 Dec I4'>3 
management 1946 June 563 
protein deficiency with 1946 Feb 
189 

transverse in obstrucbve lesions of 
colon 1946 Feb 183 
technic 1947 Feb 67 68 

Columella nasi reconstrucbon of 194o 
Aug 8"7 


stone in suppurative chobng I s 
due to 1947 Feb 23 28 
stncture suppurative cholangitis 
due to 1947 Feb 23 31 
Concussion injuries imt al treatment 
1945 Apnl 403 


Constipation due to bed rest 1945 
Apnl 438 

postoperabve 1945 OcL 1067 
Contractures cicatncial, of anlla elbow 
lomt and knee correction of 1945 
Oct 1229 


Convulsions under anesthesia 1945 

Tune 640 , . i „ 

Omvulsive seizures after head mpines 

Co^bMferSlHr A»g 950 

Costoclavicular syndrome 1946 Aug 
CraShS*" la^l" Feb 35 



INDEX TO VOLUMES 25, 26 AND 27 (1945-1947) 

C>stotomy suprapubic for bladder neck 
obstruction 1945 Oct 1278 
C)sts Bakers J947 Feb 164 
brand lal 1947 June 491 
derraod of mediastinum 1946 Feb, 

ISO 

of ovary 1947 June 685 
en^metnal ruptured 1947 Aug 

nibotban 1945 Dec 1301 
of bone 1947 June 740 
rnultiple 1947 June 740 
of esophagus 1947 June 587 
of mediastinum congenital 1947 
June 596 

of neck 1947 June 496 
of osary torsion of 1947 Aug 812 
of pancreas management factors in 
fiueneing 1947 Apnl 411 
of parathyroid glands 1947 June 477 
retention of cervw 1945 Dec 
1301 

sebaceous of scalp 1946 Aug 866 
Ihyroglossal 1947 June 488 

Dams relaxation procedure 1945 Oct 
1340 

Deafness otoscleiotic fenestration t>p» 
eration sclectionof patients for 1945 
_Aug 878 

DebiLtating disease fluids tn 1946 
Dec 1350 

Dibridement in compound fractures 
1947 Dee 1489 

of knee ]oint for arthritis technic 
1946 Feb 249 

Decompression in intestinal obstruction 
1946 Feb 188 April 386 
Drconditionioo m convalescence 1945 
April 442 

Decortication of I cart by resection of 
pericardium 1946 Apnl 480 
Decubital ulcer 1945 Oct 1225 
Dc!)dration 1946 Dee 1336 

delajed wound healing in J9f6 15cc 
1410 . .. 

n ponirisk patiei t 1915 Apnl “Jol 
in surgery 1947 Feb 219 
Dc Lorme operalion for pi Ups« <« see 
turn 194" Oct 1066 10(39 
D<merol nreoperativc and pi p«falive 
use in age^ 194C Jui e 117 

ireoperative use 1945 Oj* 
with SCI ixilam ne in labor 1915 Dec 
1360 ^ 

Dinul crafts 1946 Aug 809 
Dermoif evst of mesliaslinuin 1946 
Feb 130 194" June 506 
ifovarv 194- line 6S5 

IXtnis >r naralvsis following lirge Iwwtl 
surgerv 1945 June 695 
D alietes n ell tiis anesUvetic n V 1 1 
1945 Oct 1031 


xot>t 1 eu , aiU- 

mo^iers infants of 1945 Dec 1480 

Diagnosis proctologic 1946 Aug 981 
surgical symposium on 1946 Apnl 
271 

Diaphiasia embryology, 1946 Feb , 
1S2 

lesions causing arm pain 1946 Aug 
802 

peoetcatuig wounds infection of pleu 
ral cavity following J945 Oct 
1219 

Diaphragmatic hernia cbnical report of 
34 surgically treated cases 1946 
June 742 

surgical repair 1946 Feb 152 
in adult 1946 Feb 158 
m infancy and childhood 
2946 Feb 153 

Diaphyseal tuberculosis, 2947 June 
748 

Dianhea clinical significance 1946 
June 579 

Dwthetmy in pelvic inflammatory dis 
ease 1947 Aug 868 
in physical disabiLbes 2945 Apnl 

tave venous thrombosis 
and embolism 2945 
Aug 874 2946 Dec 
1397 2947 Oct 1014 
m pelvic surgery, 2945 
June 601 S03 

in treatment of postoperative venous 
tl rombosw 1945 Aug 875 Oct 
1180 

Diet for colostomy patients 2945 June 

in protein deGnency 2946 Dec 1314 

nonna! protein requirements 1946 
Dec . 1365 

of medical patient 2945 Aug 743 


*^Ai^ 9*^'“*'°" Prortologic 2946 
*^^^p-lx?tseT>-throidin 1947 Dec 
wophigus 294" Oct 

DiUudid piwpemtive and postopera 
bveuse inaged, 1946 June 717 
“«• 2945 Oct l^S 
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Diphtheria surgical 2945 Oct 1211 
Dislocabon of astragalus 2947 Dee 
1508 

of carpal bones 1945 Feb 1 4 92 
of elbow 2945 Feb 79 
in children 294o Feb 73 
of hinnerus, upper end reetirTe&t 

1945 Feb 37 

of lunate or carpal semilunar bone 

2945 Feb 95 

of patella, 2945 Feb 131 
of MQulder recurrent, capsu^ repair 
pathological findings and op- 
erative technic 2947 Oct 
1289 

treatment, 1945 Feb 14 
of talocalcaneal joint, subtalar lesions 
due to 2945 Feb, 156 
radioulnar 2945 Feb 90 
symposium on 2945 Feb 1 
bbiofibular beaded uves m 194S 
Feb 184 

Diverticula esophageal, 2946 June 736 
carcinoma associated witb 2945 
June 707 

surgery for anesthesia in, 

June 520 
-jcfceli 

duett ... 

of colon 2946 Apnl 300 June 584 
colectomy for 1946 Aug 965 
roentgen diagnosis double contrast 
enemas in 2946 June 596 
602 

of large intestue terminal porrioo 

2946 Aug 976 
urethral 2945 June 589 

repair with cotton sutures 2946 
Oct. 1227 1228 

Drainage operaUcms in paUnonary tu 
bemilosis 1947 Dec 1392 
postiml of lung abscess 2945 Apnl 

243 

sucbon fluid requirements in 2947 
Feb 225 

surgical, of lung abscess 2945 Apnl 

244 

Draping of pabent for surgery of knee 
1946 Feb 256 

D tubocuranoe chtonde 1947 Dec 
1581 

Duodenum and head of pancreas resec 
bon, operahve technic 2946 
Aug 941 

status of 1947 Oct 1032 
jireafa, nmtgenual 2947 ^b 76 
fistula, postoperabve 2945 Oct 1161 
mahjmant tumors surgical treatment 

1946 Feb 1B8 , 

stump intraluminal pressure in, 

^ce m gastric resecbon, J94S 

management, I94S Aug 902 


Duodenum stump management in gas 
tnc resecbon techmcal details 
1946 Feb 200 
surgery 2945 Aug 891 

pro- and postoperabve care 2944 
Dec 13o3 

nicer 1945 Aug 892 See also 
bo ulcer 

Billroth II operabon bleeding as 
late sequel 2947 Apnl, 24l 
ble^ing in child 2947 Apnl, 446 
ebology 2947 Aug 905 
gallstones comphcabng 1945 Aug 
893 

gastric resection for 2947 Aug 
913 

management of duodenal 
stump 1946 Feb 200 
gastnc ulcer and 2947 Apnl, 26o 
gasbo-enterostomy for 2947 Aug 


surgical treatment, pEysobgic a 
peett 2947 Aug 0CS 
vagotomy for 2947 Aug 915 
Dural cyst, sciabca due to 1946 Apnl, 
279 

Dysentery amebic 2946 June 589 
bacilla^ 2946 June 585 
Dysgenninoma of ovary 2947 Aug 837 
Dj^enorihea conservabve treatnsent, 
1945 June 520 

hysferertomy for vaginal 1947 Aug 
798 

presacral neurectomy for ^945 June 
S18 

Dysphagia esophagoscopy in, 1347 
Oct 1298 1203 

Dyspnea in thoracic surgery 7340 
Dec 1444 

Dyslhesia nocturnal, 1946 Aug 82S 
Dy^liuphy sympadiebc, reflex, iSw 
June 760 

Ear external, losses repair of 1947 
Oct 1111 

taeeraboas 1946 Feb 9 _ 

Echin^ccus of bone 1947 June 750 
Ectropion of cervix, 1945 Dec 13u- 

Edema delayed woiindhealingm 

Dec 1410 ^ 

hypoprofeinemia as cause jUtO 

1312 

piTOienstTuaf 2947 Aug o' 
pulmonary bed rest contributing 
1945 Apnl, 439 
postoperabve 2945 Aug *57 
m thoracic surgery 1946 irec 
1448 _ , <Q 

Elbow anatomy 2945 Feb 
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T’ contrsetures. conec- 

ton, 1945 Oct, 1229 
dislocations. 1945 Peb , 79 
m children, 1945 Feb, 73 
fractures, fn children. 1945 Feb, 59 
With special reference to head of 
raius and olecranon, 1947- Feb , 

“ cervical lesions, 1945* 

fe^?‘"P™yog«phy. 1947 Oct . 1061 
tsmboli^, fat as operaUve risk, 1845 
Oct , 1024 

Pulmonary, 1945 Oct,U99 

prevention and treat- 

Oct, 1167. lies 

ruk. 1945 

^ueto'hed rest, 1945 April. 437 
^pelvic surgery. 1945 June, 601 
Postoperauvc. 1945 Aug, 873. 
w 1197, 1946 Dec. 1389 

I'V Dec. 

1390, 1947 Oct . 1044 
®e«v ambulation in prevention, 
1948 Dec . 1393 
prevention and treatment, 1947 
Oct, 1037 

venous ligation in, 1946 Dec 
1947 Oct . 1040 1047 
operations, premedicabon, 

pW5 Oct, 1068 

'^Physema. compensatory “ following 
pneumonectomy without tboraco 
plasty, 1948 Dec . 1451 
’’’.PVcma, tuberculous, surgery lor. 
iyJS Apnl,268 

cn^halography m head injuries. 1945 
p Apnl, 409 


hysterectomy for. 1947 Aug . 792 
internal. 1945 Dec , 1287 
_ of colon. 1947 June 655 
Eadoscopv. 1947 Oct, 1191 
Endothelioma of bone 1947 June, 745 
Endotracheal anesthesia, 1945 Aug, 


Entero-utenne fistula, ease report, 194S 
June, 542 

Emnophilic granuloma of bone, 1947 
June, 748 

Eptcondylar fractures in children, 1945 
Feb , 67, 71 

‘ t^seal separation, distal, of radius 
lna,1945 Feb. 91 


Bh factor and, 1945 Dec , 1480 
EiythicKytes, conglutination of, in shock, 
1946 Dee, 1423 

resuspended, transfusion of, 1945 
Aug , 758 

use in obstetrics and gynecology, 
1945 Dec, 1469 


curarein,1946 June.712 
in carcinoma of esophagus, 1947 
lone, 584 

indicabons and contzaindicabons. 

1947 Oct, 1198 

Esophagus^^atresia, congemtal, 1947 

carcinoma, 1946 Feb , 137, June, 
733,738 

associated with diverticulum, 1945 
June, 707 

diagnosis, 1947 June, 582 
esophagogastrostomy for. 1946 
Oct. 1127 

reseebon in, 1947 June, 588 
dibtatMxi idiopathic, 1947 Oct, 1128 
diverticula, 1946 June, 788 

surgery for, anesthesia in. 1947 
June, 520 

hiatus l^la.^«ophagoscopy fa. 1947 

surgical treatment, analysis of 
cases 1947 Oct. 1121 
tru^bdommal repair, 1947 
Feb, 109 

»nn pain. 1948 Aug., 

^phagoscoryin.1947 Oct.ll&S 
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Diphthena, surgical, J945’ Oct, 1211 
Dislocation of astraealus, 4947; IW 
1508 

of carpal bones, 1945 Feb . 1, 4, 92 
of elbow, 1945 Feb, 79 
m children, 1945 Feb , 73 
of humerm, upper end, recurreDt 
1W5 Feb, 37 

of lunate or carpal semilunar boM 

1945 Feb . 95 

of patella, 1945 Feb , 131 
of shoulder, recurrent, capsular repair, 
pathological hodings and op. 
erabvc technic, 1947 Oct. 
1289 

treatment 1^45 Feb, 14 
of talocalcaneal ;aint, subtalar festcms 
due to, 1945 Feb. 158 
radioulnar, 1945 Feb , 90 
simposium on, 1945 Feb , 1 
tibiofibular, ^ded ^»'lres tn, 1945 
Feb , 184 

Oiserticula, esophageal, 1948 Iuoe,730 
carcinoma assocuted wiUi, 1945 
June, 707 

surgery for, anesthesia in, 1947 
June, 520 

.Meckel s, gross intestirul hemorrhage 
due to. 1947 April, 443 
of colon, 1945 Apnl 390, June S84 
colectomy for, 1945 Aug , 965 
roentgen diagnosu double contrast 
enemas ui, 1946 June, 596 
602 

of large intestine, terminal porboo. 

1946 Aug, 976 
urethral. 1945 June, 589 

repair with coftua sutures, 194S 
Oct, 1227, 1228 

Drainage operabons >n pulmonary tu 
berculosis. 1947 Dec, 1392 
postural, of lung abscess, 1945 Apnl. 
343 

sucbon, fluid reQuirements in, 1947 
Feb 225 

surgical, of lung abscess, 1945 Apnl, 
244 

Dftping of pabcjit for surgery of knee, 
1946 Feb , 256 

D-tubocuranne chlonde, 1947 Dec , 

1581 ., , , 

Duodenum and head of pancreas, resec- 
tion, operabve technic, 1948 
Aug , 941 

status of. 1947 Oct . 1033 
atresia, congenital, 1947 Ftb, 76 
flstula.postoperabve, 1945 Oct, 1161 
malignant tumors, surgical beatment 
1949- Feb., 163 , . 

stump. Intraluminal pressure in. a'md 
ance m gastne resecbon, l<t4o 

management. 1945 Aug , 903 


Duodenum, stump, manafement, in gas- 
tne resection, tecnofeaf details, 
1946- Feb, 200 
*utg®ty, 1945 Aug , 891 
pre- and postoperative care, 1944 
Dec , 1333 

ulcer, 1945 Aog,B91 8ee also Pep- 
tic vUer 

Billroth II operation, bleeding as 
late sequel, 1947 Apnl, 241 
bleedmg in child, 1947 April, 446 
etiology, 1947 Aug, 605 
gallstones complicating. 1945 Aog, 
693 

gastnc resecbon for, 1947 Aog, 
913 

management of duodenal 
stump, 1945 Feb 200 
gastnc ulcer and. 1947 Apnl 26o 
eaStro-enterostomy for, 1947 Aug. 
911 

hypoglycemia simulating, 194o 
Pec. 1503 

perforated, 1945' Aog, 8W 
surgical treatment, phjriologic as 
pecu, 1947. Aog. 905 ^ 

vagotomy for, 1947 Aug, 915 
Dural o$t, sciatica due to. 1946 April 

Dysentery, amebic, 1945 June, 589 
bacillary, 1946 June. W , 

Pysgernunoma of ovary, 1947 AogiOO' 
DvOTienonhea, conservabve treaaneBt. 

. 1945 June. 520 , . 

hysterectomy lor, vagmal, 1947 Aog* 

presacral neurectomy for, 194S June. 
515 , 

Dysphagia, csopbagoscopy in, !>>*’■ 
Oct, 1198, 1202 
Dyspnea m thoracic surgery, 

Dec . 1444 . „,9 

Dysthesa ooctunial, 1946 Aug, B- 
Ps^bopby, sympathebe, reoex, 1940 
Jurw, 760 

£ab, erteisial losses, repair of, 194^ 
Oct, 1111 . - 

Dec, 1410 ,rtic rve« 

hyimpfoteinemia as cause, 1940 

premenstrual. 1947 Aug, 8^ ^ 

pnlraoiuni, bed rest corUnbubug W 
1945 Apnl 439 

postoperabve, 194a Aug^ 

in honac surgery. 1946 Vec. 

1448 . -u Ka 

Elbow, anatomy, 1945 Feb.o 
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Elbow acatncul contf*ctiir« correc- 
bon J9« OcL, 1229 
islocahoM JW5 Ffb 79 
In children, 19-15 F^b 73 
fractures In children 19-15 Feb . 59 
with special reference to bead of 
radius and olecranon 19-17 Feb 
213 

Electrocautery in cervicnl lesions 1945 
Dec 1303 

Electrodiagnosis In peripheral nerve 
lesons 1916 ApnL 438 1947 Oct 
10o8 

Electrolyte problems In surgery, 1946 
Dec, 1330 1947 Feb 220 
ElectromyoCTaphy 1947 Oct 1061 
Embolism Tat as operative nsk 1945 
Oct 1024 

pulmonary 1945 Oct 1109 
postoperative prevepUon and treat 
ment.1945 Oct 1167.1185 
pulmonary as operative nsk 1945 
Oct 1020 

due to bed rest, 1945 April 437 
In pelvic surgery 1945 June 601 
postoperative 1945 Aug 873 
Oct 1197 1946 Dec 1389 
anticoagulants In 1940 Dec 
1396 1947 Oct 1CM4 
early atnbulabon in prevention 
1946 Dec 1393 
prevention and treatment 1947 
Oct 1037 

venous Leatioa in 1940 Dec 
1399 1947 Oct 1040 l(M7 
Emergency operations premedicadon 
1943 Oct 1068 

Emphysema compensatory following 
pneumonectomy without tborac* 
pUsty 1946 Dec 1451 
Empyema tuberculous surgery for 
^1945 April 268 

Encephalography m head Injuries 1945 
Apnl 409 ^ ^ „„ 


hysterectomy for 1947 Aug 792 
internal 1945 Dec 1287 
of colon 1947 June 655 
Endoscopy 1947 Oct 1191 

Endothelioma of bone 

Endotracheal anesthesia ig-io Aug 

inrobatiort method 1945 June 632 
Aug 796 808 
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Enlero-uterine fistula case report 1945 

Eosil^Ww granuloma of bone 1947 
June 745 . ... 

Epicontlylaf fractures In children 1945 
Feb 67,71 , , t a 


lUi factor and J94S Dec 1^®9, 
Erythrocyte* conglutination of in shock 
1946 Dee, 1423, , 

resuspended transfusion of, 1945 
Aug 758 

use In obstetrics and gynecology 
1945 Dec 1469 


curarein 1946 June 712 
m carcinoma of esophagus 1947 
June 584 

Ind cations and contramdicabons 
1947 Oct 1198 , 

Esophagus^^atxesia congenital 1947 

caranoRia 1946 Feb 137 June 
733 738 

associated with diverticulum 1945 
June 70T 

diagnosis 1947 June 562 
esophagogastrostomy for 1946 
Oct 1127 

resection in 1947 June 588 
dilatation idiopathic 1947 Oct 1128 
d verticula 1946 June 736 

surgery for anesthesia to 1947 
June 520 

hiatus hernia esophagoscopy m 1947 
Oct 1201 

surgical treatment analysis of 
cases 1947 Oct 1121 
transabdonunal repair 1947 
Feb 109 

lesions causing arm pain 1948 Aue 
601 

esophagoscopy in 1947 Oct 1198 
lower diseases of roentgen diagnosis 
1946 Apnl 306 

malignant daease d agnosis 1947 
June 562 
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Esophagus, obstiuctiijg lesions, surgical 
aspects. 1946 June, 733 
tumors of, primary, J947 June, 557 
vances, hemonhage from, 1947: Oct . 
1162 

Estes’ operation for stenLty, J94S Dee. 
1346 

Estlander operahoo for carcinoma of lip, 
1947. Aug , 1000 

Estradiol dipropionate in treatment of 
senous thrombosis, J94S Oct, 1179 
Estrogens, effect on utenne contractions. 
1945 Dec , 1432 
m amenorrhea, 1945 June, 561 
in functional utenne bleedmg, 1945 
June, 563 

m menopause, 1945 June, 564. 2947 
Aug . 624 

in preoperativc care of thyroid patient, 
1945 Oct, 1145 

therapy in carcinoma of breast 1946 
Feb . 127 

with progesterone in habitual abor- 
tion. 1945 Dec . 1324 
Ether anesthesia for thyroid surgery, 
1945 June, 635 

open-drop, dangen.i945 Oct. 1072 
intrasenous uses, 1947 Dec , 1^1 
rectaI,uobsbetics.i945 Dec, 1361 
wnth oxygen ana lutrous onde, 
1945 Oct . 1072 

Ethylene anesthesia for thyroid surgery, 
2945 June, 634 

Eversion of cervix, 2945 Dec, 1302 
Ewing’s sarcoma. 2947 June, 745 
Exercises in physical disabilities, 2945 
Apnl, 433 

quawceps, 2945 Feb , 133 
Exophthalmic goiter See Ilypertht/rotd 

Exophthalmos, surgery in, anesthetic 
considerations, 1947 July, 528 
Extremities, amputations See Amputo 


infections, overwhelming, reftigera 
bon m, 1945 Feb. 206 
lower, malignant melanomas radical 
treatment 1947 Oct , 1136 
phlebothrombosis of, 1945 Apnl 
325 

Dostthrorobotic sequelae, treatment 
1947 Oct. 1171 , 

piostheses, 1945 April, 391 
surgery of, •" 

traiinia%fngerahonin.l945 Feb 192 
upper, pain in. symposium on, 1946 

pr^Sfe;Js^J945 ApnUp 

Eve prosthesis, problems of. 1948 

^ Aug. 848 , 

sodet See Orhif _ . g 

Eyehds. lacerabons, 1945 heo. 


n diabetes, 1945 Oct , 


Face, abrasions, 1946 Feb , 5 

hemangiomas, brge, mchildren, surgi 
cal treatment 1947 Apnl, 431 
injuries, early management 1948 
Feb , 3 

lacerabons. 194S Feb , 5 
pain in, 1945* June, 702 
plasbc repair, full thickness grafb 
from for. 1947 Oct, 1109 
prosthesis, problems of, 1945 Aug, 
846 

reconstructions about pedicle grafts 
from arm for, 1945 Feb, 20 
Facial bone fractures, 1945 Feb , 9 
nerve, mjury m parobd surgery, 1947 
June, 508 

tniumabc lesions secondary to war 
wounds, repair of, 1945 June, 
763 

FaOopian tubes, patency, Buhin test for 

1945 Dec. 1341 

plasbc operabons on, 194S Dec. 
1346 

twisted, 1947 Aug, 813 
Fat embolism as opeiabve nsx, 1945 
Oct. 1024 

pulmonary, postoperabve, 1945 
Oct. 1199 

Fear, control m management of uw 
and dehvery. 1945 Dec, 1352, 1374 
Fecal fistulas, abdominal, muluple> colec 
tomy for, 1945 Aug,S65 
I>o$toperabve, 1945 (M, 1160 
tuberculous, 1945 June, 658 
Feet See Foot 

Femoral artery, nonsuture anastomosis, 
1947 Oct 1094 

in, Intemipboa of, 1945 Oct, IJW 
ID postoperabve venous thrombo- 
sis and embolism, 1945 Dec 
1399, 1947 Oct. IWO. 1W7 
technic 1947 Oct, 1048 
with stripping of saphenous veins 
ID postthrombobc sequelae of 
lower extremity, 1947 Oct . 
1171 , 

phlebothrombosis of, 1945 Apnl 
825 

Femur fractures, neck, delayed union or 

oonumon operabon for 1945 
Feb. 242 

recent operabve treatment 

1946 Feb , 230 

transfixion screws and plate m 
1945 Feb 101 

Fenestration operabon for otosclerosis 
bowitunprcrvesheanng 1948 
Aug.. 878 

prob^iLty of successful result 
1945 Aug 878 
selecbon of pabents, 1946 Aug . 

Fetal asphyxu, 1947 Apnl 458 
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1948 Oct 1078 

Fi^ foam as hemostaUc 1945 April 

Fibro-adenoma of breast diatmosia 
1948 Apnl 323 

Fibroblastoma penneunal 1947 Junf 
5o6 

Fibre ds of uterus 1945 Dec 1281 
capsular vein rupture J947 Aug 
616 

degeneration or necrosis 1947 
Aug 816 

hj-sterectomy for subtotal 1945 
June 473 1947 Aug 790 
loUl, 1947 Aug 790 
objections to 1945 June 481 
irradation therapy 1945 Dec 
1308 

prolapsed 1947 Aug 817 
F broma of esophagus 1947 June 587 
of kidney cortex, 1948 Oct 1263 
of ovary review of 22 cases 1945 
June 490 

Fibromyomasofulerus 1945 Dec 1281 
uradabon therapy 1945 Dec 
1308 

Fbrosarcoma of scalp 1948 Aug 887 
r ^sis uten Irradiat on therapy 1945 
Dec 1308 

Fibrosms of shoulder, 1946 Aug 859 
Fibula fractures beaded wires in 1945 
^Feb 179 

Fingers amputal ons sites of election 
1948 Apnl 500 

Fmsterer operation for peptic ulcer gas 
tro^ejunal ulcer following 1946 June 

First thoracic nb syndrome 1946 Aug 
8'’6 

Fissure anal 1945 Aug 973 
Fistula anal, 1945 Aug 978 

artenovenous angiography in 1948 
Apnl, 332 

congenital 1946 April 343 
pain in upper estrem ty caused by 
1946 Aug 808 

bihary postopeiat ve IS45 Oct 

duodenal postoperative 1945 Oct 
1161 

entero utenne cAse report 1943 
June 542 

fecal vbdom naL multvolc colcctom) 
for 1946 AuB,^ 5 
postoperative 1945 Oct 1160 
tuberculous 1948 June 658 
gastrojejunocobc 1947 Apnl 315 
intest nal closure of wire sutures in 
J947 Dec, 1452 


Fistula Intestinal fluids in 1016 Dec 
1353 

mucous resection of colon for 1948 
Aug , 060 

panert^tJe postoperatne 1945 Oct 
1162 

cectovaginil repaUof 1945 June 516 


134U 

routes of 1945 Aug 750 
substances employed 1945 Aug 
754 

to poor nsk" pjbenfs 1945 Apnl 
351 

body physiology of 1946 Dec 
1330 

renulrements in eases of suction drain 
age 1947 Feb 225 
of surg cal patient estimation 
1947 Feb 217 

Fluoroscop c removal of foreign bodies 
mneck 1948 Oct 1283 
Foot amputations sites of election 1948 
Ap^I 497 

deform ty correction arthrodesis of 
ankle for 1947 Oct 1281 
sprains of 1947 Dec 1505 
subtalar joint lesions 1945 Feb 136 
trauma to. 1947 Dec 1505 
weak m hallux valgus Keller opera 
boo end result study 1947 Oct 
1295 

Footboard Ilaglund appheat on 1945 
Feb 149 


a aiomy 1946 heb 48 
fractures both bones 1945 Feb 4f 
near wnst 1945 Feb 91 
treatment, 1945 Feb 50 
Foreign body in bronchus bronchoscopv 
in 1947 Oct 1197 
in neck, removal under fluoroscoun 
_ , control 1943 Oct 1283 ^ 

Forehead flaps 1948 Aug 900 
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of humerus, upper end, 2M? Feb. 40 
of knee, beaded wires in, i945 Feb, 

Fractures, Barton’s, 1945 Feb , 9. 
bumper, beaded wires m, 1945 Feb . 
]8L 182 

CoUes*, 1945 Feb . 87 
reversed, 1945 Feb , 39 
compound, and their management 
1947 Dec, 1488 
closed plaster treatment, present 
status, 1945 April, 423 
deHmiive treatment, 1947 Dec, 
1489 

£rst aid treatment, 1947 Dec 1487 
Orr treatment, 1947 Dec., 1503 
epicondylar, in children, 1945 Feb , 
67,71 

heahng of, 1946 Dee , 1470 
protein deficiency and, 1946 Dec 
1312 

large bone defects, 1945 Apnl,424 
metatarsal, 1947 Dec.lSll 
nonumoa in 1945 April, 423, 1947 
Feb. 209 

gallbladder Auction and, 1947 

Feb , 209 

of alveolar process, 1946 Feb 18 
of astragalus 1947 Dec , 1508 
of calcaneus subtalar lesions due to, 

1945 Feb . 144 . .. I 

of carpal bones 1945 Feb, 1,92 | 

ancient, 1945 Feb. 11 I 

of elbw in children, 1945 Feb 59 
with Special reference to bead of 
radius and olecranon, 1947 Feb 
213 

of facial bones early management 

1946 Feb. 9 

of femur, neck, delayed union or non 
union operation for 1916 

Feb . 242 

recent operah>etreatment 1946 
Feb 230 

transfixion screws and plate in 
1945 Feb. 101 

of fibula, beaded wires in, 1945 Feb 

of^OTetim Soth bones, JW5 Feb 
coi^ond » child. 1945 

gieSicKreg feb.g 

n»ar vrtist, 1945 Feb . 91 

nonumoa, 19*5 


Fractures of frontal bone, 1946 Feb., 

10 

of hip, surgical treatment 1946 Feb, 
230 

of humerus glenoid fossa, 1945 Feb 
44 43 
intenor ni 
39,44 

lower lip, 1945 Feb , 42 44 
greater tuberosity, 1945 f*b.43 
head spLtting 1945 Feb, 45 46 
bteral condyle, in children, 1943 
Feb, 67 . 

lesser tuberosity 1945 Feb , 43 
lower end, intercondylar, T- or i , 
in children, 1945 
medial epicondyle in children 
1945 Feb, 71 

supracondylar, ta children, J945 
«b.61 . _ 

upper end 1945 Feb 28 

classification based on eboiow 

of trauma, 4945 Feb p 
mar|iaaj injuries, 1945 eto, 

three fragment, 1945 
twch-fragment, 1945 Feb . 35 
of «w. sepoc. 1947 Oct,ia^_. 
of beaded wires m, 1945 Feb 

of long bones, plating technic 1945 
Feb. 99 

of mandible 1946 Feb, 16 
ofma.xj))a 1946 Feb 13 . . 
of navicular bone 1945 Feb, 8, 93 
of nose, 1946 Feb 11 - i 

of olecranon in diddrea, 1945 Feb , 

ofoscalcis 1947 Dec., 1513 

involvingartieolarsurfaees ivsa 

Feb 161 

of patella beaded wires in. 1945 

of radius head and neck, in children 
1945 Feb 74 ^ ^ 

lov^r end, 1945 Feb 87 
styloid process 1945 Feb 90 
with fracture of ulna 1945 Feb 

of scaphoid bone, carpal. 1945 Feb 

03 ( 

comminuted with disli^tiOT ot 
semilunar bone, 1945 Feb 

of skull compound initial treatment 
1943 April 404 , 

operabve treatment, 1945 Apm. 

of talus, subtalar lesions due to, 1945 
Feb 153 , _ 

of bbia plateau open r^uetiom 
beaded wires in 1945 Feb , 187 
plating in, 1945 Feb , 99 
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tr^nsExion sere vs and plate in 
1945 Feb, 10’ 

of ulna corono d procea 1945 Feb 
79 

stylo d process 1945 Feb 90 
with dslocation of radial bead 
plabng in 1945 Feb 99 
with fracture of radius 1945 Feb 
48 

of zygomahe bone 1945 Feb 11 
phys cal recoi>strucbon in, 1945 
Apr! 420 

Snutns 1945 Feb 89 
supracondylar n children 1945 Feb 
61 


tuncbonal education ui rehabUiUhon 
^ 1045 April 374 

Fundusectomy for fibro ds 1945 Dec 
1285 

Fungous vag nitis 194T Aug 853 

Gaub(adde» anomalies 1946 Feb 
210 

atresia of congenital 1945 Oct 1342 
d seases d agnosia and management 
1945 Aug m 

functon and nonunion in fractures 
1947 Feb *’09 

Galls ones See abo ChoUl thUish 
complicabng duodenal ulcer 1945 
Aug 893 


sympalhectoniy in treatment of by 
pertens on 1946 Oct 1109 
lumbar m varicose ulcer 1947 E)ec 
1558 

Cangrene cutaneous chronic progres 
s ve po toperat ve 1945 Oct 
1208 

d abet e refr gerat on n 1945 Feb 

202 

gas See Cas gangrene 
localized vasospasm ui sympaUieo 
lomy for 1947 Feb 145 
streptococcal hemolybc, 1945 Oct 
1207 „ , « 


Gastrectomy subtotal B llrotb II type 
for duodenal ulcer bleedmg as 
late sequel, 1947 Apnl 241 

for carcinoma of stomach 1945 
June 679 

for duodenal ulcer gastroiejunal 
ulcer folio vlng suprad aphrag 
matic vagotomy In 1947 April 
”49 

for pepbc ulcer 1947 Oct 1071 
1081 

le unal ulcer following 1947 Oct 
1081 

malfuncbon ng stoma after 1947 
Oct 1082 

total 1945 Aug 903 1947 June 
6’1 

for multiple simultaneous care noma 
ofstomacb 1947 Aug 919 
nd cat ons 1947 June 621 

postoperabve compbeat ons 1945 
Aug 913 


Gastrocnemio-semimembranosus ‘buna " 
1947 Feb 164 

Gastroenterostomy 1945 Aug 899 
for duodenal ulcer 1947 Aug 911 
gastroeiunal ulcer foibwing 1848 
June 75” 

Castro ntest naJ surgery compi cabons 
follow ng 1945 Oct 1153 
p e and postoperative ca e 1945 
Oct 1130 

sympos urn on, 1946 Oeb 1125 
1947 April 231 


49 

Cutro ejunocobc fistula 1947 April, 

Gastroscopy Indicabons and eontramdi 
cal ons 1947 Oct 1203 

Gaucher s disease 1947 June 747 

Gauze abso bable as hemostabe 1945 
Apnl, 342 

Gelabn parenteral use 1945 Aug 755 
prote D hydrolysates with n prote n 
deficiency 1946 Dec 1315 
solubon use as a plasma subsbbite m 
gynecology and obsletncs 1945 
Dec^ 1472 
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Cemfounnary eomplicabons following 
large bo\vel surgery 194S June 69r 
surgery symposium on 1946 Oct 
1209 

tract, les ons unnecessary abdominal 
operations for J946 Oct 1247 
turnon pathology 1946 Oct 1257 
C ant-cell tumors of bone 1947 June 
744 

Gleno d fossa fractures anterior run 
1945 Feb 38 39 44 
lower hp 1945 Feb 4’ 44 
injuries 1945 Feb 44 4S 
Glomerular filtrat on rate of measure 
ment 1946 Oct 1230 


Go ter adenomatous myredema and 
1945 June 660 

exophthalm c See llyperth jroldism 
mtralhorac c 1045 June w9 1947 
June 497 

lingual, 1947 June 486 
surgery in modem trends 1947 Dec 
1364 

toxic diffuse total thyro dectomy in 
1946 Feb 100 

nodular total thyro dectomy In 
1946 Feb 99 

Cold foil m neurosurgery 1947 Dec 
1450 

Conadotrop c therapy m amenoirhea 
1945 June 561 

Gonococcal cervicitis 1945 Dec 1299 
1300 

vagimbs 1947 Aug 855 
Grafts nerve 1947 Aug 982 
skin See Skin grc^s 
Granuloma eosinoptulic of bone 1947 
June 748 

Granulosa-cell tumor of ovary 1947 
Aug 841 


receliUdvances syaipos\mon.l94S 

,y^Tos^'or,1947 Aug 763 


Haclvnd footboard appLcat on 1945 
Feb 149 

Hallux valgus with weak foot Keller 
operation end result study 1947 
Oct 1"95 

Hand amputations s tes of elecbon 
1946 April, 499 

severed tendonsandnerves teparab e 
surgeiy 1947 Dec 1474 
Ilashunotoa disease 1947 Dec 1369 
Hawleys angle plate 1945 Feb lOo 
106 

Head injunes base hosp tal manage- 
ment 1945 April 4M 
coQvuIs ve seizures after 1945 
April. 415 

encephalography m, 1945 Apnl, 
409 

general hosp tal inanagementl945 
April 40S 

mibal treatment 1945 April, 403 
rehabilitation in 1945 Apnl, 403 
Headache 1945 June 702 
postspmal 1945 Oct 1069 1947 
Dec 1568 , 

spinal puncture 1946 Feb 87 
Heating of fractures 1946 Dec 1470 
of wounds 1946 Dee 1404 
Heart decortication byresecbonofpen 
card urn 1946 Apnl, 480 
disease arm pam due to 1946 Aug 

operab e nsfc and 194o Apnl, ^ 
operabons on, anesthes a for 1945 
Oct 1081 . , , , 

Heal therapy in phys caJ disabilites 
1945 Apnl 432 
Heineke M kuJira operahon for 
path c d latabon of esophagus 1947 
Oct 1130 , , , 

Heliotherapy in phys cal disabuibes 
1945 Apnl, 434 

Ifemaogioiiia of face large in children, 
sure cal treatment 1947 Apnl, 
431 

of kidney 1946 Oct l^OS 
Hematocolpos surgical treatment 1947 
Aug 808 , 

Hematoma nonpulsabng large 1947 
Feb 153 

Hematometia surgical treatment 1947 
Aug 808 

Hemmm nectomy 1946 Feb 70 
for ehordotomy 1946 Feb 70 
for removal of neurofibroma of spinal 
cord 1946 Feb 74 
HonogJob n solubons parenteral use 
194-i Aug 257 

Ilemolysu ntravascular comphcatiDg 

blood transfus on 1946 June OS’ 
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Hemolybc Jaundice, splenectomy for, 
J9« Aug.8S4, i947 June. 617 
Hemoptysis, bronchoscopy fa. vahie. 
19-16 Apnl. 296 

Hemonhage as late sequel of perforated 
peptic ulcer, 1947 Feb 08 
of subtotal gastrectomy of DtH 
roth n type for duodenal ulcer, 
1947 April 241 
asoperahvensk,194S Oct,1018 
circulatory adjustments fn, 19-18 Dec. 
1363 

fluids m. 1946 Dec. 1331 
from esophageal vances, 1947 Oct . 
1162 

in pepbc ulcer, 1946 Oct, 1140, 
1947 Oct, 1073 

lotesbnal gross. In Infants and chit 
dren, J947 April 443 
intracranial. In newborn J94S Dec 
1477 

nasal in endotradieal anesthesia, 

1947 June. 524 
of pregnancy. J94S Dee , 1408 
postoperative, m abdommal surgery 
1945 Oeb 1159 
postpartum 1945 Dee 1413 
post thyroidectomy, 1945 Oct 1151 
rectal, dugsosbc significance, 1946 
June. 574 

Ifemorrhagic purpura, splenectomy In I 
, 1945 A«g 88S 
Hemorrhoidectomy 1945 Aug , 975 
Hemorrhoids 1945 Aug. 975 
Hemostasis fa thyroidectomy 1945 
June. 619 

new methods 1945 April 338 
Hemoihoraa, 1946 Oct 1088 
clotted or chronic, 1946 Oct 1088 
treahnenl recent advances 1947 
Dec 1373 

Hepatm in prevenhon of postoperabve 
venous thrombosis and embolism 
1945 Oct. 1178 1946 Dec 
1396 

of thrombophlebitis and embolisro 
in pelvic surgery 1945 June 
603 

in treatment of postoperabve vcixws 
thrombosis 1945 Oct , 1179 


Hep^bs* biliary, secondary, 1947 Feb 
45 

mfectlons diagnosis 1947 Auz 926 
transmission by blood transfusion 
jg45 Oct 1055 

mtrahepatic biliary obstruction in 
1947 Feb 43 
purulent, 1947 Feb , 45 


llemia, diaphragmatic, clinical report of 
34 surgically treated cas«. ^946 
June, 742 . 

surgical repair, 1946 Feb. 152 
fn adult, 1946 Feb 153 
In infancy and childhood, 
1946 Feb , 153 

hiatus esophagoscopy in, 1947 Oct , 
1201 

roentgen diagnosis, 1946 ApnlSll 
surgical treatment, analysis of 
cases. 1947 Oct. 1121 
transabdominal repair, 1947 Feb , 
109 

inguinal in childhood, 1947 April, 
447 

repair of, technic, 1945 Feb, 220, 
1947 Dec. 1561 ^ ^ 

report of 1126 cases, 1945 Feb 

219 

repair wire sutures in, 1947 Dec., 
1451 


Hiatus hernia, esophageal See 1/emia, 
hiatus 

sacral roentgen vuuahsabon during 
late pregnancy, 1945 Dec 1391 
High forceps opetabon. 1945 Dec. 

1451 , , , 

Hip, arthroplasty, mold principle of, 
1947 Oct, 1303 

fractures surgical treatment, 1946 
Feb . 230 

Hirs^sprung s disease, 1946 June, 644, 
Oct. 1170 

Hodgkin's disease, bone changes in, 
1947 June. 749 

mediastmal lesions, 1946 April 

of neck, 1947 June 496 
llofmeister technic, modified for sub 
total resection of stomach for earci 
noma 1945 June, 679 
Ifolden’s technic of salpingoplasty, 1945 
Dec 1349 

Hollander insulin test foHowng 

oiny. for pepbc ulcer 1947 Aug, 901 
Homans sign 1945 Apnl 326 
rformone treatment of carcinoma of 
breast 1946 Feb, 127, 1947 
Oct 1144 

of menopause, 1947 Aug 824 
of u^escended tesbcle,1947 Dec, 

Huhner test, 1945 June, 571 
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Humerus, dislocations, upper end, le 
currenL 1945 Feb , 14, 37 
fracture-dislocation, upper end, 1945 
Feb , 40 

fractures See Fracturei of humena 
malgnant tumors, primary, treatment. 
1947 June, 717 

Hydronephrosis, plastic operations for. 
1948 April, 512 

Hygroma, cystic, of horsemen. 1947 
Aug , 087 

ofneA,J 947 -June. 498 


Hypernephroma of ladney, pathology, 
1946 Oct, 1257 

Hyperparathyroidism, diagnosis, 1947 
June, 482 

multiple bone cysts in, 1947 June 741 
pathologic physiology of, 1946 Dec , 
1462 

treatment, 1947 June, 483 
Hyperteasioo. portaJ, treatment by sple- 
nectomy and splenorenal anastomo- 
sis with preservation of kidoey, 
J947 Oct. 1162 

i^pathectomy in. J947 Feb , 147 
thoracolumbar sympathectomy for. 
J947 Oct. 1178 
paravertebral approach, 1947 
Oct. 1180 

transpleural, 1947 Oct. 1183 


iodme in p reoperative preparation 
1947 Dec , 1364 

pathologic physiology, 1948 Dec 
1454 

T>re- and postoperative care, 1945 
Oct. 1142. 1148 

pnmary, subtotal thyroidectomy for 
*■ .g twenty year results, 1945 


194S June, 645 Oct, 1145 
1947 Dec., 1364 
anesthetic considerations. 1945 


Hypoglycemia simulating abdominal 
emergenaes, 1946 Dec., 1502 
Hypoparathyroidism sunulating abdom 
snal emergencies, 1948 Dec , 1501 
Hypoproteinemia postoperative, 1945 
Oct, 1097, 1098 

Hypotnermla local, 1945 Apnl, 364 
systemic. 1945 April, 361 
Hypolhwoidism. 1945 June 657 
simulating abdominal emergencies, 
1946 Dec , 1505 

Hysterectomy, subtotal, indicabons and 
technic 1945 June, 473, 1947 
Aug , 700, 793 

supravaginal for fibroids, 1945 Dec., 
1285, 1286 

total, abdominal, indications for, 1946 
Aug, 1018 

merits and a technic for, 1945 
Dec. 1291 

for fibroids, 1945 Dec , 1285, 1287 
indications and technic, 1945 June, 
473,485 1947 Aug, 700. 793 
vaginal, selection of patients, 1947 
Aug, 796 

teelimc, 1947 Aug, 802 
Wertheun in carcinoma cf nteius 
1947 Aug. 770 

fcrcnvs See Jaundice 

Ileitis, regional, 1946 June. 590 
operations for, prwomaJ extension ana 
progression following, 1947, Apw, 
333 . , 

Ileocolic intussuscepbon, nontumid, in 
adult 1947 Apnl, 355 
Ileocolostomy, cod tt^iide, 1948 Oct , 
1202-1204 

side to-side, 1948 Oct , 1201, 1202 
Ileostomy, anuna and uremia following 

1946 June, 628 , 

in ulcerahve coLtis, 1945 Apnl, 303 

1947 Dee , 1432 .. . -o 

Ileum atresia, congemtah 1947 Feb..7o 

terminal dupLcabon of, gross int« 
bnal hemorrhage due to, 1947 
Apnl 444 

tuberculosis 1946 June,659 
Ileus postojierabve, 1945 Oct, 1137 

Iliac vein phlebothrombosis of, 1945 
Apnl 325 , . 

ILum chondrosarcoma of intractable 

S aio in hip following relief by chor 
otomy 1946 Feb 70 
Impe^rate anus 1947 Feb 82 
Incisions abdominal anatomical pd^, 
pies involv^ in 1945 Apnl 271 
transverse, advantages, 1945 Apnt 
272 

technic, 1945 Apnl, 278 
Incontinence of uruie in women, 1947 
Aug, 857 
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Infuib of dubetic mothen 1945 Dec. 
1450 I 

premature care of J9-/S Dec. 1478 I 
Infantle paral>-sij See Pofiomyef.Ji* i 
Meeted wounds See W otmds Mecfed '■ 
laleebons numanbite 1945 Oct 1213 ' 
o'-erwhelmlng of extrem ty refne 
CTahonJn 1945 Feb . 200 

Phl-siology. 1946 Dec 
postoperative 1945 Ort,1202 

“explained " In surgical wourxls. 
control of 1946 Oct, 1071 
““““a'0|y<liswje,pelvnc,J947 Aog 

m^iral vs surgical treatment, 

Tn I ^'*8 860 

logmnal hern, a in childhood 1947 
Aprd 447 

repair of technic 1945 Feb 220 
1947 Dee 1501 

^*Ti9 

‘Nominal penetraUng 1946 

V** 1947 “April 458 
chest appbcalion of miLtary expen 
civilian practice 1946 Oct 

colon and rectum 1946 June, 605 
exttemities refrigcriuon in 1945 
Feb 192 

fluids m 1946 Dec 1354 
«cwl, early management 1946 Feb 

foot and ankle 1947 Dec . 1505 
head See Head tnfurtes 
rehabilitation in 1945 Ann! 403 
«iee joint acute surgical diagnosis 
1948 April 402 

uerve ulnar median and radial re 
generation in 1947 Oct 1052 
spine physical reconstruction in 
1945 Apnl 425 
vmst 1945 Feb 1 
lasuhn dosages in surgical patient 
1945 Oct 1028 

lest following vagotomy for peptic 
ulcer 1947 Aug 900 Dec 1409 
Inspection proctologic 1946 Aug 985 
Interscapulothoracic amputation in ma 
Lgnant tumors of humerus 1047 
June 717 

Intervertebral disks herniation 1946 
Aug 990 

cervical summary of 24 cases 
1947 Oct 1246 
differential diagnosis 1946 Aug 
998 

lumbar differentiation from d s 
eases of spinal and penp) era! 
nervous systems 1946 Apnl 


Intervertebral disks herniation pain in 
I ppei extremities due to, 1946 Aug , 
813 

Intestinal anastomosis end to-end asep* 
tic 1946 Oct 1203 1200 
distention 1946 Dec 1427 
postoperative 1946 June 707 
prevention and treatment 1945 
Apnl 356 

rebtion of obstructive vomiting to 

1946 Dec 1431 

fistula closure of wire sutures In 

1947 Dec 1452 
fluids in 1946 Dec, 1353 

hemorrhage gross in infants and 
cl lidren 1947 Apnl 443 
intubation 1946 Dec 1436 


lesions of unusual 2947 June 651 
obstruction analysis of 184 cases 
1947 Feb 62 

terminal portion diverticula, 1946 
Aug 076 

lesions of diagnosis 1946 
Aug 981 

inal gnant lesions 1946 Aue 
966 

polvpoid disease 1946 Aue 
971 

small early postoperative motor re 
sponse to jejunal feedings 1947 
Apnl 34o 

obstruction analysu of 168 cases 
1947 Feb 51 

preparation for operabon 1945 
Oct 1133 

tumc»s of 1947 June 644 
Intocostnn 1947 Dec 1575 1581 
In^ ^ominal abscess postoperabve 
1945 Oct 1156 

Into^mal himorrhage m newborn 
1945 Dec 1477 

*'‘|hamarro\v injeebons 1945 Aug 752 

?w'j” X" ™ 

'""“s'/™®” 

tubes 1945 Aug , 802 
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Intratracheal tubes Inflatable cuff for 
1945 Aug 805 

Intravenous administration of ffuids 
1945 Aug 750 

anesthesia 1945 Aug , 788 Oct 
1070 

for gynecologic surgery 1945 
June 530 

for operations on perineum 1945 
Aug 803 


nasal 1945 Aug 810 
oraI,JS« Aug 818 
Intussuscepting submucous t poma of 
nght colon 1947 April 361 
Intussusception acute in infants and 
children analysis of 03 cases in 
Cook County Childrens Ilosplal, 
1947 Feb 3 

ileocolic nontumid in adult 1947 
Apnl, 355 

Iodine administration tnyaedema from 
IWi June 600 

in byperthyroidism action of 1946 
D» 1459 


isograio 

TaCOBAEUS pneuinonol)^is in pulmonaiy 
tuberculosis 1945 Api^ Z55 
Jaundice hemolytic splenectomy in 
^ 1945 Aug 884 1947 June 617 

pentoneoscopy m 1947 Ort 1«13 
surgical, management, laboratory 
d agoosis and its pitfalls in 1947 
Feb 37 

Jaws odontogemc mfechons ^tn^ 
•' ^di aid of anbb obes 1947 Oct 

leS feedings earlv pcntopmhve 
‘ ‘ motor response of small intestme 
to 1947 April 345 
ulcer foUQ»“S subtotal gastrectomy 
7047 Oeb 1031 

, motor activity of gastnv 

345 


Jejunostomy nutnent prehminaiy to 
csophagogastrostomy 1946 Oct IPT 
Jefunum carcinoma pmnary 1945 
June 713 

Keetley Torek operabon for unde 
scended teshcle J947 Dec 1547 
keller operabon for hallux valgus ana 
weak foot end result study 1947 
Oct 1295 , , j , 

Kidney calcuL formabon in bedrest 
paUents 1946 April, ^4 
carbuncle penicillin in effects 194o 
Feb 210 , ,n« 

disease operabve nsk and, 1945 
Apnl 3o8 

funebon clearance and saturabon 
tests JWS Oct 1230 
impaired in bladder neck obstrue 
boo 1945 Oct 1033 
m^or surgery and 1946 June 6o9 
insufficiency during water depnvabon 
I94B Dec 1339 

lesions unnecessary abdominal opera 

tons for 1946 Oct^l247 
operabons on pre- and postoperabve 
care 1945 Oct. HIT 
pelvis tumors pathology 1946 Oet 

ston^in 1945 Apnl SW See a!» 

CeievU tenal 

(utnors pathology 1946 Ort 12^ 
Kienbocfc s disease 1945 Feb 86 
Kings osteotomy for unumted fracture 
of hip 1946 Feb 247 
Knee, anatomy 1945 Feb 112 
artKrotomy of both cham^ tot 
pendent drainage 1947 Feb 17o 
articular cartilage disturbances iV'*’ 
Feb 128 . . oar 

bunibs ansenna, 1947 Aug W 

cicatricial contractures coneebon 

1945 Oct 1229 . 

debridement forarthnhs 1946 re 

eianunabon and difl'erenbal diagnos < 
194. Feb 

fraetoe-dlsloeations beaded wires in 

1945 Feb 189 , 

injuries acute surgml diagnos 
J946 Apnl 402 

treatment, 1948 Ajnl. 4OT 
internal derangements dia^«« 
treatment 1943 Feb UI 
land narks 1947 Feb 161 , 
ligamentous injuries 1945 F , 

bod es osteocarblaginous 194/ 

Feb 169 p t 

osteochondritis dissecans 194. 

osteochondromatosis 1945 Feb 133 
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Knee, popbteal outpoucliing of Inner 
compartment. 1947' fA, 16-i 
postenor approach to, 1947. Feb , 157 
semilunar cartilage lesions, 2945 Feb. 
114 

Koadoleon operation, inodi£ed, for 
hmphedema with ulceration of lee, 
^ 2945 Apnl, 336 
Kurttok-Millet test, 1945 June, 569 

Labor, amnesia in, methods used for, 
2945 Dec, 1359 

analgesia and anesthesia, rectal ether 
for, 2945. Dec, 1361 
conUnuous caudal anesthesia in, 2345 
Aue, 841 Dec , 13S3. ISM 
spinal anesthesia m, 2945 Dec, 
1373 

control of pain and fear in, 2945 
Dec . 1352 

hazards contributing to fetal and ma 
temal mortahty and morbidity, 
2945 Dec , 1352 

management, in pulmonary tubercu 
losis.2947 Apnl. 463 
pain relief m, 2945 Dec , 1352. 1355 
relative popularity of methods 
2945 Dec . 135$ 
premature onset, 2947 Apnl, 456 
premedicauon. 2943 Oct, 1063 
uterine contractions during, toco* 
^^hic observations, 2945 Dec. 

Laboratory diagnosis and its pitfalls in 
management of surgical taundice. 
^ 2947 Feb , 37 

Lacerations, cervical, 2945 Dec , 1305 
of head and face, 1946 Feb , 5 
of sphincter am complete, repair of 
, 1945 June. S17 

Lament mastopexy, 2946 Oct, 1099 
1100 

Laryngeal nerve, recurrent, injunes at 
thyroidectomy, 2945 Oct , 
1150 

815 ' 

Lundy, 1945 Aug 805 
Laryngoscopy, anesthesia for, 2947 
June, 521 

Larynx, abductor paralysis, bilateral 
arylenoidectomy for, 1946 Apnl 
464 

surgery of, anesthesia for, 2947 June 


Leg amputations, sites of election, 2346 
Apnl, 497 

artificial, 2945 April, 391 
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Leg fractures, beaded Avues in, I04S‘ 
Feb , 174 

pain In, 2945 June, 705 
pedicle grafts from, 2946 Aug, 904 
swollen, cbssification and treatment, 
2945 Apnl, 334 
ulcers, chrome, 2947 Dec , 1555 
tains, phlcbothrombosis of, 2945 
Axml, 32S 

Lcioiii>oTna of uterus, 2945 Dec, 1281 
capsular tem, rupture, 2947 Aug , 
810 

Leiomyosarcoma of colon, 2947 June, 
650 

Leptomeningitis, localized, protruded 
disk and, diffetentialiott, 194S Apnl, 
277 

Leukemia, bone changes in, 2947 June, 
750 

Leukoplakia of penis, 2947 June, 715 
L^korrhea, causes and treatment, 1947 
Aug . 848 

Levin tube m intestinal obstruction 
2946 Apnl. 386 

use. fluid requuements in, 2947 
Feb. 225 

Lewisohn needles, 2945 Aug, 768 
Ligamentous injuries of knee, 2945 
Feb , 122 

Ligamenium flavum. hypertrophied 
sciabca due to, 1946 April, 280 
Ligation of femoral vein, 2945 Oct, 

lies . 

of internal carotid artery, anesthesn 
for. 2947 lime, 524 
Ligatures, metallic, 2947 Dec , 1435 
Limbus glenoidalis, bucket handle in 
l«ry. 1945 Feb , 39 
Lingual goiter, 2947 June, 486 
Lip, carcinoma, treatment, 2947 Aug, 
995 

cleft, congenital, surgical correction 
1947 Apnl, 417 
lacerations, 2946 Feb , 9 
precancerous lesions, treatment, 2947 
Aug. 997 

Lipoma of kidney, 2946 Oct , 1263 
retropentoneal, 2947 June, 859 


Liver biopsy in surgical Jaundice, 2947 
Feb, 42 

^"2^ Protem 

diet, 2846 Dec. 1313 
disease, nutritional factors, 2946 
Dec , 1364 

operaUvenskatid, I94S Apnl 554 
pentoneoscopy in. 2947 Oct, 1211 

pJb ,‘39?4o"^""' 
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Living dally physical demand} of test 
for abiLty to meet 194^ Apnl 377 
I-obectomy for lung abscess I94a 
Apnl 247 

for pulmonary tuberculosis 7945 
Apnl 267 

Lobotomy prefrontal bilateral for rc- 
Lef of pain 1947 Oct 1259 
Local anesthes a See Anesthesia local 
Loose bodes osteocartilaginous in knee 
1947 Feb 169 

Lorand tocograph 1945 Dec 1425 
1426 

Low forceps or low midforceps opera 
bon 1945 Dec 1446 
Lumbar Intervertebral ^sk ruptured 
differenbat on from diseases of 
spinal and peripheral nervous s>s 
terns 1946 April, 272 
puncture 1946 Feb 78 
sympathectomy effects 1946 Feb 
67 

Indicabons 1946 Feb 59 
technic 1946 Feb 56 
sympathetic block 1946 Feb 57 
Lunate bone dislocabon 1945 Feb 9o 
Lung abscess 1945 Apnl 259 1947 
Dec 1381 

bronchoscopy in 1947 Oct 119’ 
locatizaboR 1945 Apnl 246 1947 
Dec 1383 

postoperatve 1945 Oct 1197 
carcinoma 1947 June 592 
pnmary 1947 Dec 1403 
blood p cture In 1946 Apnl **98 
coccidjoidomycos s 1947 Oct 1113 
collapse bed rest cOQtnbutIne to 
1945 Apnl 43S 

comphcat ons postoperative 1945 
April. 357 Aug 871 Oct 1190 
contus ons 1946 Oct 1083 
edema postoperabve m thoracic sur 
gery 1946 Dec 1448 
effiaency postoperabve in therao 
surgery factors reducing 1946 
Dec 1445 

insufficiency reeogmbon in thoracic 
surgerv 1946 Dec 1443 
lesions bronchoscopy in planning 
treatment 1946 Apnl 29’ 
mabgnant lymphoma 1947 Oct 1113 
operahons on bronchoscopy follow 
mg 194o Oct 10S8 
tesecbon, for pulmonary tuberculosis 
1947 Dec 1394 

segmental in bronch eciasis 1947 
BbSito’sre TiiberMt pul 
June 592 


Lung “wet"traumahc 1946 Oct 1084 
Lye stniture esophagoscopy b 1947 
Oct 1201 

Lymph nodes of neck beabnent b car 
cinoma of Lp 1947 Aug lOM 
Lymphang tis acute diffuse pain b up* 
per extremity caused by 1948 Aug 
809 

Lymphedema chrome pain m upper er 
trem ty due to 1946 Aog 809 
swth ulceration of leg 1945 Apnl 
335 

Lymphocybc tumors of orbit malignanl 
19/6 Aug 871 

LympI ogranuioma venereum 1947 
June 6o7 

Ly'mphoma malignant, of lung 1947 
Oct 1113 

of stomach gasboseopy in 1947 
Oct 1207 

Lymphosarcoma bone changes ta 1947 
June 749 

of cecum 1947 June 633 
of orb f pnmary 1946 Aug 871 
secondary 1946 Aus 873 
ofspbaleord protruded diskaatlou 
ferent aben 1946 Apnl 279 

Madelunc s defonruty 7945 Feb 83 
hfagiU inbatracheal tubes 1945 Aug 

Maiam bansmiss on by Wood bans 
fusoft 1945 Oct 1055 , , 
Malignant bone tumors of humerus 
beatmeot, 1947 June 717 
preoperauve management 1947 
June 729 

degenerat on of chroruc ben ga gas 
tnc ulcer 1947 Apnl 289 
disease m undescended testis 194/ 


tumors of bronchus and esophagus 
dagnoss 1947 June 58’ 
of colon. 1946 Feb 176 
of duoaenum surgical beabnent 
1946 Feb 163 
of nasopharyn-x 1947 June 577 
of ur nary bact pre and post 
operative care 1945 Oct 1^7 
Malmiak mastonlasty 1946 Oct 109° 
Management or surgical pat ent s>m 
pos urn on 1945 Oct 1015 , 

Manchester operabon for prolapse or 
uterus 194“ Aug 801 
Manchester FothergiU operat on for pro- 
lapse of uterus 1945 June 501 
Maiid ble fractures 1948 Feb 16 
klarch fractures of metatarsals 1947 
Dec 1S12 _ 

klascuLnevoblastoma of ovary 1947 
Aug 845 

Masks historical data, 1946 Oct IW9 


! 709 
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Massage tn physical disabiliUes 1943 
April, 433 

Masbbs cystic, clirontc, diagnosis 1946 
April 321 

Mastoplasty 1946 Oct 1093 
Lament 1946 Oct 1099 
MaLmak 1946 Oct 1093 
Thorek 1946 Oct 1103 
Maa^arybone fractures 1946 Feb 13 


Mdbiontnc in liver disease and Injuiy 
1946 Dec 1316 1365 
Mell yl mctl acrylate plombage in surgi 
cnl treatment of pulmonary tubercu 
tosis 1946 Oct 1060 
Metropathia haemonhagica madiation 
tierany 1943 Dec 1308 
Metrom ag a treatment 1945 June 
502 


443 


in an4 At rii 


Median nerve regeneration in 1947 
Oct 1052 


resection of redundant sigmoid in pro 
lapse of rectum 1947 Oct 1065 
lOGS 

MIkleg 1945 )fune 602 


lesions diagnosis 1946 April 282 
neurogemc tumor 1946 Feb 134 
Jurgeryof 1946 Feb 130 
turnon benign 1947 June 596 
Med cat On postoperative 1945 Oct 
1067 

preoperative 1945 Oct 1057 
Megaeolon 1946 Oct 1170 
rongetiltal 1946 June 6t4 
diagnosis 1946 Oct 1174 
genesis theories on 1946 Oct 1171 
patooVogico-physloVagy 1946 Oct 


Melanoma, malignant of lower estremi 
ties ndical treatment 1947 Oct 
1136 

Menadione for poos nsk p&lwnt 1945 
^^Apnl 352 


Modern trends m surgery symposium 
on 194' Dec 1343 
Mold arthroplasty of hip prinaple of 
1947 Oct 1503 

Monaldi drainage in pulmonary tuber 
culosis 1945 April 260 1947 Dec 
1393 

Mondial vvgmitis 1947 Aug 853 
Mooses pins isi fracturea of femoi&l 
neck 1046 Feb 236 
Morphine contraindicated tn asthma 
1946 June 678 

preoperative and postoperative use in 
aged 1946 June 716 
preoperative use 1945 Oct 1057 
with scopolanune in labor 1945 Dec 


Menonhagia hysterectomy for vag nal 
1947 A g 707 
treatment 1945 June 562 
Menstrual cycle normal pbysiokigy 
1945 June 557 

disorders treatment 1945 June 556 


Metallic sutures and ligatures 1947 
Dec 1435 

Metatarsal fractures 1947 Dec 1511 


suited as hemostatic 1945 April 

Myawsin 1947 Dec 1582 
Myeloma multiple 1947 June 746 
Myoma of cervrr 1945 Dec 1305 
of uterus 1945 Dec 1281 

**^1309 -*645 Dec 

Myornectomy 1945 Dee 1283 
Myxedema 1945 June 657 
“l^omatous goiter and 1045 June 
diagnoss 2945 June 657 
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Myiedema following treatment of hy 
perthyioidism 1945 June 668 
of infancy or childhood 1945 June 
6o9 ■* 

pituitary 1945 June 671 
spontaneous 1945 June 671 
M^oglobulosis of appendix 1947 Apnl 

Nabothmn cysts 194o Dee 1301 
Narcotics preoperativc and postopera 
tive use in aged 1946 June 715 
Nasal See also Nose 
bone fractures 1946 Feb 11 
hemorrhage in endotracheal anesthe 
sia 1947 June 524 
intubation 1945 Aug 810 
Nasopharynx, mahgnant growths 1947 
June 577 

Nausea and vomiting postonerabve 
1945 Oct 1067 

Navicular bone dulocahons 1945 Feb 


fractures 1945 Feb 8 { 


V 


lymph nodes treatment m carcinoma 
ot hp 1947 Aug 1004 
pain ID, 1945 June 704 
surgery of anesthesia for manage- 
ment, 1947 June 617 
tumors 1947 June 486 
multiple 1947 June 496 
Needles Lewisohn 1945 Aug 768 
Neusenan infection See Gonorrhea 
Neonatal deaths prevenbon 1947 
April 456 458 

Nephiohthiasis 1945 Apnl 307 See 
also Calculi renal 

Nephrostomy with total cystectomy 
1947 June 703 

Nerve blocks sympathebc uses 
1947 Dec 1569 
facial baumabc lesions secondary to 
war wounds repair of I94S June 
763 

grafts 1947 Aug 982 

transplantabon of 1947 Feb 121 


sbra^ femo'' nonpalisaded 1947 
Tune 557 

Beaded 1947 June 556 


tves penpheral anastomosis of 
early 1948 Aug 978 
compress on by aneurysm 1947 
Aug 981 

end to-end suture technic 1947 
Feb 123 

lesions diagnosis of 1948 Apnl 


432 


1947 


electrodiagnos 
1058 

pain in upper extremity due to 
1945 Aug 831 
regcnerahon m 1947 Oct 10o2 
repairof methods 1947 Feb 117 
119 Oct 1057 
surg cal mdicabons 1947 Feb 
117 

surgery of modem technics 1947 
Aug 978 

tumors 1947 June 554 
Nervous system central lesions eausiog 
arm pain, 1945 Aug 811 
sympaUiebc, role in vasomotor ac- 
bvity 1946 Dee 1368 , , 

Neuralgia brachial due to unilateral 
disk protrusions 1947 Oct 
1248 

facul 1945 June 703 , 

posttraumatic paravertebral procaine 
block in 1947 Oct 1274 
trigeminal akohol loiecbons for 
1946 June 775 
medical therapy J945 June 774 
penpheral neurectomies for 1945 
June 778 

rehef m aged and feeble 194?' 
Feb 129 

treatment role of minor procedures 
in 1946 June 774 
Neurectomy gastric, for pepbc ulcer 
favoraole and unfavorable results 
1947 Aug 8SS 

intercostal in pulmonary tuberculosis 

1945 Apnl 259 

penpheral for trigeminal neuralgia 

1946 June 778 

presacral postoperabve results 194o 
June 516 

NeunleininoDa 1947 June 550 
Neunnoma of spinal cord, protruded 
disk and differeotiabon 1946 
Apni 275 

palisaded 1947 June 556 
Neurofibroma 1947 June 535 
of med astmum 1947 June 596 
of neck 1947 June 495 
of spinal cord removal hemilaminec- 
tomy for 1945 Feb 74 
Neurogenic bladder 1946 Oct 1270 
1272 1275 1947 Aug 950 
sarcoma 1947 June 557 , 

bioior of med astmum 1946 Feb 
134 Apnl 290 
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Nfuiologic causes of pain In upper ex- 
tremity, 1946* Aug, 810 
Neuroma, 1947. June, 555 
Neurorrhaphy, 1947 Aug , 079 
failure of, Impros’ement of function 
after. 1947. Aug , 984 
Neurosurgeon, role, in treatrnenl of pain 
1945 June, 702 

Neurosurgery, Bbnn foam in, J94S 
April, §41 


intestinal obstruction In, 1947 Feb 


73 

Nieotimc acid for poor rislc patient, 
1945 April 352 

Niemann Rclr s disease, 1947 June, 747 
Nipple, artificial, constraction of, 1946 
, Oct, 1103 

free transplant of, 1946 Oct , 1103 
Paget’s disease, diagnosis, 1946 
April, 325 

sanguineous ducharce from, 1946 
ApnL 323 

Nitrous onde anesthesia for thyroid sur 
gery, 1945 June, 633 
Nonsuture anastomosis of severed ar 
tenes, 1947 Oct. 1088 
Nonucuon in fractures, 1945 April, 423 
1947 Feb , 209 

gallbladder nincboa and, 1947 
Feb . 209 

of femoral necV, operation for 
1946 Feb .242 

Nose, colnmcUa, reconstruction of 1945 
Aug, 877 , „ 

lacerations about, 1946 Feb , 8 
repair, with composite free grafts 
from ear 1947 Oct, 1108 
Nupercaine technic for spinal anesthe 
sia, 1945 June, 533 
Nutntion, some aspects in man, J94o 
Dee, 1301 . . , 

Nutritional requirements of medical pa 
bents, 1945 Aug 743 
of surgical pabents, 1945 Ang,746 

Obstetmcs, amnesic agents and meth 
ods in 1945 Dec , 1359 
blood, blood denvatives and blood 
subshtutes m 1945 Dec, MK 
conbnuous caudal anesthesia to, 1945 
Aug 841 Dec , 1364 
spinal anesthesia in 1945 Dec , 
1373 , , 

control of pam and fear in, 1945 
Dee, 1352 

pretnedscabon, 1945 Oct, 1063 


Obstrctics fccent advances, symposium 
“on. 1945 Dec. 1261 


Oct. 1321 

Olecranon, fractures, in children, 1945 
Feb . 76 

OliKomenonbea, treatment, 1945 June, 
558 

Ollier's disease. 1947 June, 741 
OmbrManne's operation for unde 
scended testicle, 1947 Dec , 1546 
Ooiphonhagia, 1947 Aug, 813 
Oophoreclomy m carcinoma of breast, 
1946 Feb, 126 

OpewAwKV, cliovceof. renal function and, 
1946 June, 674 

nitrogen imbalance after, 1946 Dec 
1313 

weight loss after, 1945 Oct , 1096 
Operative nsb conditions affecting 

1945 Oct . 1015 
Oral See Mouth 

Orbit tumors malignant lymphocytic, 

1946 Aug 871 

Orchectomy, bihteral, for carcinoma of 
prostate, further observations on, 
1946 Aug, 1007 

Onr treatment of chronic arthritis, 1947 
Feb . 200 

of compound fractures, 1947 Dec , 
1503 

Orthopedic aspects of pain m shoulder 
and arm, 1946 Aug . 834 
disabilities, functional education in 
1945 April, 374 

physical reconstruction in, 1945 
April 418 


Osteochondromatosis of Icnee loint, 1945 
Feb, 133. 

Osteogenic sarcoma 19-47 June 742 
Osteoid osteoma, 1947 June. 750 

i047 Feb, 183, June, 

anatomical considerations and oaiho 
genesis 1947 Peb 183 
chrome 1947 Feb , 190 
adequate ercision of involved area. 

1947 Feb , 198 
chemotherapy. 1947 Feb. 200 
obliteration of defect and/or closure 
of wound, 1947 Feb. 199 
Orr beabnent, 1947* Feb, 198 
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Osteouiyebtis ehology 1947 Feb 188 
hematogenous acute 1947 Feb 192 
mazunum points of tenderness in, 
1947 Feb 190 
of jaw 1947 Oct 1324 
pathology, 1947 Feb 188 
treatment 1947 Feb 192 
Osteotomy subtrochantenc in ununited 
fracture of femoral neck 1946 Feb 


243 


Otosclerosis diagnosis 1946 Aug , 878 
fenestrabon operabon how it im 
proves hearmg J946 Aug 


probabibty of successful result 
1946 Aug 857 
selection of pabents 1946 Aug 


Outlet forceps operabon, 1945 Dee 
1443 

Ovary adrenal like tumor J947 Aug 


arrhenoblastoma 1947 Aug 844 
Brenner tumor 1947 Aug , 847 
carcinoma 1947 June 681 
hysterectomy for total, 1947 Aug 


792 


cyst, tORion of 1947 Aug 812 
mtadenoma J947 June 683 
dermoid cysts 1947 June 685 
dysgemunoma 1947 Aug 637 
fioroma review of 22 cases J945 
June 490 

granulosa cell tumor 1947 Aug 811 
masculinovoblastoma 1947 Aug 845 
strumal turnon 1947 Aug 84S 
theca-cell tumor 194? Aug 839 
transplantation for stenhty 1945 
Dec 1346 

tumors funcboning J947 Aug 837 
Overholt position for pneumonectomy 
1947 Dec 1397 

Oudiaed cellulose as hemostabc 1945 
April 342 

Oxygen therapy in thoracic surgery 
1946 Dec 1443 


Paget s disease of bone 1947 June 
741 

of nipple diagnosis 1946 April 
of penis 1947 June 7lS 

lomr neoralgic ..p«l 

m chest and abdominal waUs i94i 

1947 Dee 1547 


P am intractable in hip following re- 
moval of chondrosarcoma of 
ihum relief by chordotomy 
1946 Feb 70 

procaine block of sympatnebc 
nerves in study of 1947 Oct 
1263 

relief by operations on central nervous 
system 1947 Oct 1254 
sn labor 1945 Dec 1352 
sciatic 1947 Dec 1354 
treatment role of neurosurgeon m, 
1945 June 702 

Palpation proctologic 1946 Aug 930 
Pancreas adenoma islet cell with hypo- 
glycemia 1947 Apnl, 402 
carcinoma suppurabve cnoiangits 
due to 1947 Feb 23 30 M 
cysts management factors Influenc- 
ing 1947 Apnl, 411 . 

head and duodenum ."secbon ot 
operabve techmc IS'-'O 

Aug 941 

status 1947 Oct 1032 
carcinoma of 1947 Apnl 4M 

palliative operalions anaslomKa 

of duct of WirsuBg to 1947 

June 636 . , 

radical operabons od 1947 Apnit 


401 

islet tumor with hypennsuliiusm w 
g cal ijeatmeDt 1945 June 7W 
PanerMbe fistula postoperative 1945 
Oct 1163 . 

Pancreatlc^uodenal reseebon, 

Feb 170 

status of 1947 0« 1032 
Pancreahtii el ronic 1947 April 
Pancreatolithiasis 2947 Apn\ 403 
Panhemitocytopenia splenic ipir 
tomyfor 1947 June 618 019 . 

Panhyslerectomy mdicaUons and teen 

me 1947 Aug 790 

Pantopon preoperahve and POJJoP®* 

bv^B use 1945 Oct 10o6 
in aged 1946 June 717 

with scopolarrunein labor IH43 s-'v 

Pap lloma of bladder 1946 Oct 

1210 . , r 

Paraldehyde oral and re^l for ^ 
nesia in labor 1945 Dec 1363 
preoperabve and postoperabve use i 
aged 1946 June 716 , 

Paralysis abductor of larynt. aMenoiU 
ectomy for 1946 Apnl 4W , 
of serrahis anterior muscle isolJteut 
1945 Feb 21 . , . 

Parathyroid glands, normil and abnor 
inal posit ons 1947 June 477 
tetany 2945 Oct 1151 
tumors 1947 June 477 . _ „ 

paravertebral block 1946 Feb 57 5a 
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Para\erlebral blocl; In postoperative \e. 
nous thrombosis, 1945 Oct. 1185 
m study of \-isceral pam, J9f7 
Oct . 1260 

sympathectomy for hypertension, 
^ 1947* Oct, 1180 
Parobd tumors. 1940 Apnl, 480. 1947. 
June. 501 


I’atrllar carpIaRe defect, detection, 
1940 Feb , 252 

Pauwel s method of cuneiform osteotomy 
in ununited fracture of femoral neck, 
^1940 Feb. 240 

Pediatnc anestlietia, 1947 Dec . 1571 


Pedicle wafts, 1946 Aug, 839 See 
yiso Sfin grafli, pedicle 

Sheda's disease, 1945 Feb . 


Pelvicin£|mmatory disease. 1947 Aug, 

medical vs surgical treatroeot, 
1947 Aug . 8W 

surgery, thrombophlebitis and pulmo 
nary etnboUsm in 1945 June, 601 
tuberculosis, Irradiation therapy, 
1945 Dec 1311 

venous thrombosis, 1945 Oct, 1174 
Pelvis pain In, 1943 June. 705 
renal, carcinoma, pathology, 1949 
„ Oct . 1264 

PemciUin in abscess of lung. 1945 
April, 243 

10 acute hematogenous osieomyebUs, 
1947 Feb 133 
in burns, 1948 Dec , 1493 
n chronic osteomyelitis, 1947 Feb , 


20T 


1 gonorrheal cerviciUs, 1945 Dec 
1300 

in odontogenic Infections of Jaws. 
1947 Oct . 1321 

in pelvic inflammaloty disease, 1947 
Aug. 868 . 

n plastic surgery of face, 1946 Feb 


31 


muture with local anesthetic, use of, 
1945 Aug 775 
Perns catcinoma, 1947 June, 7i4 
lesions 1947 June 714 
Pentobarbital preoperative use, 1945 
Oct , 1060 

With scopolamine m labor, 1945' Dec > 
1359 

Pentoibnl sodium anesthesia, 1945 
Aug„ 788 


bleeding. 1947 Oct , 1073 
surgical treatment, 1946 Oct, 
1140 

gastrectomy, subtotal. 1947 Oct. 
1071, 1081 

management of duodenal 
stump. 1946 Feb, 200 
gastroscopy In 1947 Oct . 1206 
intractable, 1947. Oct, 1077 
malignancy and, 1947 Oct, 1077 
obstruction In, 1047 Oct, 1075 
operations for, gasttojejunal ulcer 
following. 1946 June, 751 
perforabon, 1947 Oct, 1072 
review of 00 cases, 1945 Aug , 
018 

surgical sequelae following recov- 
ery from, 1947 Feb. 93 
technic of repair. 1947 Feb . 
100. lOl 

reperforation of, 1947 Feb , 07. 


100 


surgical treatment, current practices, 
1947 Oct, 1071 
significance of gastric acidity 
in. J947- Apnl, 255 
vagus resection for. 1947 Oct, 
1071. 10T9, Dec . 1400 
com^hcatlons, 4947* Dec. 

favorable and unfavorable re- 
sults, 1947 Aug , 885 
insulin test after, 4947. Aug, 
900. Dec , 1409 

Pefforatuig wounds of rectum, 1946 
Apnl 397 

Pwforalion of colon, traumatic, lepali 
of. 4947 Dec, 1424 
of peptic ulcer, 4945 Aug, 918, 
1947 Oct. 1072 
surgical sequelae followinjr re- 
roverv 1^.,^ ni 


wire sutures in, 7947* Dec, 14S0 
ApnV 3^ *°^'**^‘ ^^46 
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oi jaw 1947 Oct 1324 
pathology 1947 Feb 188 
treatment 1947 Feb 192 

^ctuie of femoral neck 1946 Feb 

Otosclerosis diagnosis 1946 A«g 878 
fenestration operabon haw « ^ 
proves heanng 19^6 Aug 

of yuecessful result 
1946 Aug 857 

of patients 1946 Aug 

^1443 operabon. 194S Dee 

like tumor 1947 Aug 

arthenoblasloma 1947 Ave S44 
Bteraer tumor 1947 Au* 847 
carcinoma 1947 June fl/l 
^ys'gWeotomyfor toUl 1947 Aug 

cyst, torsion of 1947 Aug 8P 
cystadenoma 1947 June 683 
dermod cysts 2947 June 685 
awgermmoma, 1947 Aug 837 
fibroma, review of 22 eases 1945 
June 490 

granulosa cell tumor 1947 Aug 841 
Biasculnovofarastoma 1947 Au« 
struma] tumon 1947 Aug 846 
theca-eelJ furaor I947 Aug 869 
***Etec 1346°’ *‘erility 1945 
tumors funcboning 19/7 Aug 867 

mS? d”"™/" ■’"““"Mw.y 

Oadued cellulose as beraostabc J945 
Apnb 342 

SeTZ^S' 


Pam intracUble m bp foUontig re- 
moval of efiondrosarcotna of 
Jiium reLef by chordotomy 
1946 Feb 70 

procaine block of synipatliehc 
nerves In study of 1947 Oct 
1263 

reLef by operahons on central nervous 
system, 1947 Oct 1254 
to labor J94S Dec I3 j 2 
sciabe 1947 Dec 1354 
treatment role of neurosurgeon in, 
„ , 194S June 702 
Pa^adon proctologic. 1946 Aug 986 
Pancreas adenoma islet cell, wiA bypo- 
glycem a 1947 ApnL 402 
caranoma suppurabve cbolangitis 
due to 1947 Feb 23 30 35 
cysts management, factors influenc- 
ing 1947 April, 4II 
head and duoaeniun resection of 
operahve techmc, 1945 
Aug 941 

sUtus 1947 Oct 1032 
caranoma of 1947 April, 404 
palLabve operabons anastomosis 
of duct of (Virsusg m 1947 
June 636 

radical operabons on 1947 April, 
491 


Facet’s disease of bone 1947 liin» 
741 

of^yiple diagnosis 1946 Apnl 

ol perns 1947 Jane 715 
Pam abdominal, in d abebcs differenbal 
diagnosis 1945 Oct 1031 
lower quadrant, neuralgic aspect 
1947 Dec 1352 

back low neuralgc aspects 1947 
Dec 13o2 

control of lechmc 1947 IW5 

in chest and abdocnmal walls 1947 
D^ ISoO 

n shoulder and arm 1947 Dec 13^ 
symposium on, 1946 Aug 799 


isiet tumor with hypennsulnusm, fur 
gicaJ treabnent, 1945 June 719 
Pancreabc fistula poslopeiabve 1945 
Oct 1182 

Pancreahcoduodenal resecbon, 1946 
Feb 170 

status of 1947 Ort 1032 
Pancreabtis, chronic 1947 Apnl. 415 
Pancreatolith asis 1947 Apnl, 403 
Panfiemalocytopenta splen c splenec- 
(omy for 2947 June 618 619 
Panfiysterectomy indications and lech 
n c 1947 Aug 790 
Panb^Km preoperahve and postopera 
bve use 1945 Oct IO08 
in aged 1946 Tune 717 
with scopolamine in labor 1945 Dec 
1360 

Pap lloma of bladder 1945 Oct 
1210 

Paraldehyde oral and rectal, for am 
nesia in labor 1945 Dec. 1363 
Peeoperaf ve and postoperabve use 10 
aged. 1946 June 716 
P“*lysis abductor of larynx aryteno d 
“cftunr/or 1943 Apnl 464 
serraius anterior muscle isolated, 

„ Feb 21 

raiathymd glands normal and abnor 
mal pos tions 1947 June 477 
teW 1945 Oct 1161 
tumors 1947 June 477 
Paravertebral block 1946 Feb 57 58 
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leumonectomy, clinic on, stressing 
lechmcof operation, I9-(6 Feb, 143 
for bronehjogeruc carcinoma, J947 
Dec. 1404 

for lung abscess, J 945 April, 247 
for pulmonary tuberculosis, J945 
April, 267. 1947 Dec, 1394 
aeumonia, bed rest contributing to, 
1945 April, 433 

postoperative, 1945 Oct . 1019, 1196 
neumonolysis, closed or Jacobaeus, fn 
pulmonary tuberculosis, 1945 
April. 255 

open, in pulmonary tuberculosis, 
1945 April, 258 
neumothorar, 1946 Oel , 10S6 
artiBcial, in pulmonary tuberculosis, 
1947 Dec . 1386 

preoperative, m thoracic surgery, 

1945 Oct. 1110 

bilateral, in pulmonary tuberculosis, 
analysis of 52 cases. 1945' Apnl. 
455 

closed, in pulmonary tubeseulosis, 
1945 Apnl. 253 

open or extrapleural, in pulmonary 
tuberculosis, 1945 April, 253 
postoperative, 1945 Aug , 8C9, 870 
tension. 194S Oct , 1087 
’oliomyeLtis, antenor. subtalar lesions 
due to. 1945 Feb, 141 
vasospasm of. sympathectomy for, 

, , 1947 Feb . 144 

’olymenorthea, treatment. 1945 June 
562 

’olyps, cervical, 1945 Dec 1304 
as cause of leukonhea, treatment, 
1947 Aug. 852 
of colon, 1946 Aug 953,971 
colectomy for 1946 Aug , 953 
fulguration of 1946 Aug, 974 
gross intestinal hemorrhage due to, 
1947 Apnl 445 

roentgen diagnosis double contrast 
enemas in, 1946 June, 594 
Significance, 1947 June, B75 
of esophagus 1947 June, 687 
of large mtestme, terminal portion, 

1946 Aug, 971 

of rectum significance, 1947 June 
675 

Pontocame dextrose technic for spinal 
anesthesia 1945 June 532 
Poor nsk patient pre- and postoperative 
care 1945 April, 350 


Porta] win, obstruction, by pancreatic 
cyst, 1947 Apnl, 412 
ihr^bopblebitis of, 1945 Oct , 
1175 

Postanginai sepsis, 1945. Oct , 1210 
Postcentral gyrectomy, partial, for rehef 
€>f pain, 1947" Oct , 1201 
Posterior approach to Knee, 1947 Feb , 
1S7 

occiput position, management, 1945 
Dec . 1448 

Postoperative cate in chest surgery, 
1945 Oct , 1106 
in colon surgery, 1946 June, 706 
in gastrointestmal surgery, 1945* 
Oct. 1130 

in thyroid surgery, 1945* Oct , 1142 
in urologic surgery, 1945 Oct, 
1115 

of "poor nsk" patient, 1945 Apnl, 
350 

compbcations, renal function and, 
1946 June. 673 
infecbons, 1945 Oct, 1202 
pulmonary complications, 1945 Apn1> 
357, Aug. 868. Oct, 1190 
requirements of protein, 1945* Oct, 
1096 _ 

sedation, 1945 Oct, 1 OCT 


Pregnancy, backache in, 1945* Dec. 
1313 

carcinoma of cervix complicating. 
J94S Dec , 1272 

ectopic. 1945 Dec, 1411. 1947- 
Aug. 809 

hemorrhage of, 1945 Dec , 1408 
intrauterine and extrautenne com- 
bined. 1947 Apnl, 467 
last trunester rupture of uterus in re- 
port of 105 cases, 1945* Dec, 1414 
late, roentgen visualizabon of sacral 
hiatus dunng, 1945 Dec , 1391 
tuberculosis compLcatmg, manage- 
ment, 1947 Apnl, 461 
uterine contractions dunng, toco- 
g^hic observabon, 1945* Dec, 

Reiser’s diseMe. 1945 Feb . 94 95 
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Peripheral arteries, artenosclercrtic^ ar 
tenography of, 1343 Apnl,33l 
circulatory colbpse, pathologic physi 
ology, 1S46 Dee , 1319 
nen es, lesloas, cliagnosu, J946' Ami. 
433 

clecttodiagROsis, 1947: Oct, 1058 
pain in upper ertremify due to, 
194Q Aug , 831 

* siniulabog ruptured lumbar in 
tervcrtefaral disk, 1946 April, 
272 

regeneration in, 2947 (X?t. 1052 
repair of, 1947 Feb, 1J7, OW, 
1037 

surgery of, modem technics, 1947 
Aug, 978 

tumors, 1947* June, 551 
vascular disease, pain lo upper et 
tremitycausedby, 1946 Aug 
803 

syin|)athectoiny in, J947 Feb, 

Penfonea/ eavify, aspiration of. 1947 
Feb , 103 


136 

Phaiynx. surgery of, aoesthesia for 
1947 Juae,52t 

Pheochiomoeytomt, cluucal problem of 
1947 June. 605 

of adrenal ghad, report ol f«o cues 
with operative remo%al of tumor 
1946 April. 363 
Phlebography, 1945 Oct, 1177 
FhleboUiiomtiosiS, bed rest as cause 
1945 Apnl. 437 

offemoralandiliacveins, 1945 Apnl 

325 

thronibopMebttis and 1945 Oct 
1174 

PWegmarta alba adens, 2945 June 
602, Oct. 1175 

Phiensc nerve surgery in pubnonaiy 
tuberculosis, 1943 ApriL 258, 1947 
Dee. 1333 . 

Pbremcecfomy tor hiatus hernia, 1947 j 
Oct, 1125 , , , . , * 

Phjsical demands of dai^ Idetertfor 
ahilitv to meet, 1945 April UT7 
fitness, appraisal of, 1945 Apnl, 445 
^^amgof.1945 Apnl. 443 

relation to health, 1945 Apnl. 444 
tnedS^ amenable to. 

1945 Apnl 431 ^ 

in control ol pa>o. 
to teKabihUtioo program, 1945 
Apnl 427 


Miysical medione, therapeutic agenls of, 
1945 Apnl 431 

reconstruction in orthopedic daibili- 
ties, 1945 Apnl, 418 
Fhysicun anesthetist, 3947 Dec, 1572 
Riyswtogy, circulatory, 1946 Dea, 
3368 

surgical, symposium on, 1946 Dec, 
1303 

Flics See Hemorrhoids 
niaiudal suuis, chronic infected surgi- 
cal treatnient, 194S Dec, 1507 
iWrh grafts, 3946 Aug, 698 
FjMcso. effects on ntenne rontracboM, 
1945 Det, 1432 

Pituitary ertraef, postenor, in labor, dan- 
gers, 1945 Dec, 1422 
mytedetna. 1945 June, 671 
tumor, 3947 July, 530 , , 

placenta praevia, 1945 Dec., 
premature detachment, 1345 Dec., 
1412, 3847 Apnl4S6 
previa. 3947. Aped. 457 
roentgen viiualization, l94i DeP> 

Placeutography, 3945 Aug, 993 
acftiracyia93ca5w,3943 Aug, 1001 
direct, 2945 Aug , 993 
indirect. 3845 Aug, ^8 
Flasisa twvice, use of, 39« Aug, 

colloidal substitutes, use in obsWtna 
and gynecology, 3943 p<«, 1471 
fractions as hemostatics, 1S45 AprU, 
340 

in buns, 3946 Dee. 1492 
lalustons at protein deficiency, 
Ffb.m , , 

noncolioida] substitutes, ^se m 

rtetncsandgynecology.i945 Dec-. 

1473 „ 

proteins restoration, m poor ru* 
patients 3945 April, 351 
pro(co3>tic enrymes and fibnnoge®, 
1046 Dee 1422 

use of in obstetnes and gynecology. 

1945 Dec. 1470 
vaW m surgery, 3945 Ang.ioo 
Plastic operations for hydimvepwos*^' 
3946 Apnl, 513 
on breast, 3 946 Oct , 109o 
on skull 3946 Feb. 33 
repau of face with pedicle grafts from 
arm, 1946 Feb, 20 
surgery, recent developments 3947 
Oct, 1100 . 

Platen metal, in fractures, 3945 Feb, 99 
PJeuml cavity. Infection following pent 
tratiog wounds of diaphragm, 3945 
Oct. 3219 

Ptomlwge. methyl metfiacrylite, fn surgi 
cal treatment of pulmonary tobercu 
fosis 1946 Oct, 1060 
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PseudohermaphrodlHsm male Impor 
tance of psyehia&y In surgciy of 
1947 Oct 1218 

Psychiatry importance in surgery of 
male nseudonermaphroditism 1947 
Oct 1218 

Psycl oso tiabc aspects of peptic ulcer 
2947 Apnl 309 

Pulmonary See also Lung 
complications postoperative 1945 
April 357 Aug 8(38 Oct 1088 
1190 

edema bed rest contributing to 2945 
April 439 

emboLsm as operative risk 2945 
Oct 1020 

due to bed rest, 2945 Apnl 437 
in pelvic surgery 2945 June 601 
postoperative 1945 Aug 673 
Oct 1197 1946 Dec 1389 
anticoagtilant prophylaxis 1947 
Oct 1044 

prevention and treatment 2945 
Aug 874 Oct U67 1185 
2947 Oct 1037 
venous interrupt on in 1947 
Oct 1040 1U7 

fat embolism postoperative 2945 
Oct 1199 

sulcus supenor les ons causing arm 
pain JM8 Aug 801 

Purpura hemorrhagic splenectomy in 
1945 Aug ^ 

thrombocytopen e splenectomy for 
2947 June 818 

Pylonc obstruction as late sequel of 
perforated peptic ulcer 1947 Feb 


OoADRiczFS exercises 1945 Feb 133 
Queckenstedt test 2946 Feb 84 
Queyrats eiytliroplasla of penis 1947 
June 715 

Rabin s method for locating lung ab 
scess 1945 Apnl 246 
Rad al nerve regeneration in 2947 
Oct 1052 

Radiant heat m physical disab nbes 

1945 Apnl 43'’ 

Rad c 1 tiS, ruptured lumbar interverte- 
bral d <K and diEerenbat on 2946 
XyirA 257 

Radiosurgery n fore gn bod es in neck 

1946 Oct 1283 

Rad oulnar d slocatinn 2945 Feb 90 
Rad um treiln ent of ben gn utenoe con 
dions 2945 Dec 1306 
of bladder tumors 2946 Oct 1214 
of carcinoma of cervw. 2945 Dec» 
1269 2947 Aug 775 776 
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Badium treatment of carcinoma of 
prostate 2947 Dec. 535 
ofutermebody 2945 June 539 
Dec 1276 2947 Aug 775 
783 

of fibroids of uterus 2945 Dec 
1265 

Radius ep physeal separation distal 
1945 Feb 91 

fractures head and neck m children 
1945 Feb 74 
lower end 1945 Feb 87 
styloid process 1945 Feb 90 
with fracture of ulna 1945 Feb 
48 

Rankin M kubcz reseebon of colon 
2947 Dec 1423 
Ranula 1947 June 503 
Raynaud s disease pain in upper ex 
trenuty caused by 2946 Aug 
807 

sympathectomy in 2947 Feb 140 
Reconditioning in convalescence 2945 
Aprd 442 

Rectal anesthesia ether for labor 1945 
Dec 1301 

Rectos gmoid carcinoma 1947 Oct 
1028 

one stage pull through operaben 
use of wire sutures in 2947 
Dec 1453 

prognosis 2947 June, 870 
Rectovaginal fistula repair of 1945 
June 516 

wire sutures m 2947 Dec 1455 
Rectum carcinoma See Carcinoma of 
rectum 

divert cub 2946 Aug 976 
hemonhage from diagnosbo sJgnlfi 
cance 2946 Tune 574 
biiunes 2946 June 665 
les ons d agnosu 2946 Aug 981 
bwer malformabons obstrucUon in 
newborn due to 2947 Feb 81 
mabgnant lesions 2946 Aug 971 
polyps 2946 Aug 971 
s gnificance 2947 June 675 
probpse 2947 Oct 1063 
amputatonof 2947 Oct 1066 
i»c Lonne operation, 2947 CW 
1066 1069 

procedure 2947 Oct 
1065 1067 

s for ulcerative cobbs 
1»45 Apnl 503 

danheain 2946 June 584 
2946 Apnl, 
Recurrent laryngeal nerve injunes at 

fe''’sr9a7"" ““ 

s^pathetie dystrophy 1946 
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IVostate carcinoma, 1945 Oct 1269 
1272, 1274 1947 Oct IGCTT 
Dec 1531 , , . 

bilateral orchectomy for further ob- 
servations on 1946 Aug 1007 
pathology 1946 Oct 1266 
total penneal prostatectomy for 
1Q47 Oct 1309 _ 

hypeftrophy 1948 Oct 1269 1271 
1272 1947 Vec. 1518 
obstruction following brge bowel sur 
gery 1946 June 69o 
management, 1946 Oct 1269 
J947 Dec 1522 
operation for pre and posmpera 
^ve care 1945 Oct 1123 
pathologic phy* ology 1946 Dec. 
148'’ 

surgery of 1947 Dec 1518 
Proslalertomy fadicatioDS tor 
Dec 1522 

penneal 1947 Dec IS^S 

rad cal as cure for cancer of pro* 
tate 1947 Dec 1538 
total, for carcinoma of prostate 
1947 Oct 1509 ^ 

suprspube 1948 Oct W8 194" 

tfaSffethSfl946 Oct 1276 194? 

ProstS^W with blidder necV 
Iii^ued renal fuBCdoa in 1945 Oct> 

Pfwthwee fac al. problerM ©f 4946 

toiw^ertremity 1945 Apnl 391 
upper ettrem ty 1945 Apnl 39’ 
Prosthetic cons derations In 

of various types 1945 Apnl sao 
ProsbgiDineb omideinmegacolon l 
1162 

in amenorrhea 1943 June 501 
Protein adm n strabon in bums 

Dec. 1493 ,0,- 

methoitt and preparabons 

Oct 1103 , .... 

defic eney n colooic les ons 

in surgical pahents 1946 Oec 
1308 ^ 

treatment 1948 Dec 1314 
feed ngs oral 1946 Feb 190 
parenteral ise 1946 Feb 193 
infaVe wo nd healing and 1946 

requ rements fn nonnal diet 1946 
1363 , 

of surgical pahents dunng ^ 
operabve penod, 1945 wi 


Premenstrual edema 1947 Aug S’T 
Preoperahvc care In chest surgery 2WS 
Oct 1100 

in colon surgery 1946 June 706 
lo gastro ntestinal surgery 1945 
Oct. 1130 

in thyro d surgery 1945 Oct 1142 
m UTologic surgery 1945 Oct 
1115 

of "poor rlslt" pabent, 1945 April 
3o0 

medicabon 1945 Oct 1057 
preparabon renal funcban and, 1946 
June 672 

slu preparabon witb reference to 
surface bacteria contam nants and 
res dent flora 1946 Oct 1053 
studies essent al and their s gtufi 
cance 1946 June 669 
Presacral neurectomy postoperabve re 
suits 1945 June 518 
Pressor drugs lo spinal anesthesia 1947 
Dec. 1567 

Pressure dress ngs in bums 1946 Dec 
1494 


preparabon for 1946 Aug 9S2 
Progesterone in amenorrhea, 1945 June 

in funcbonal utenne bleeding 1945 
June 5^ 

with estrogen in nab tual aborbon 

1945 Dec 1324 

Prolapse of rectum 194? Oct 1M2 
^mputabonof 1947 Oct lOM 
De Lx>nne operahon 1947 Oct 
1066 1069 , _ 

Moschowitr procedure 1947 Oct 

l06o 1061 , , 

of uterus hystere^y f" vaginal 


Protens unportance In diet, 1946 Dec 
1381 

Pnmtus ani 1945 June 597 
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postthrombobc sequelae of Imer er- 
Ireinity, 1^47 Oct , 1171 
Sarcoma botryoides %agiDae. complete 
e'ccisson in infant by combined ab- 
dominal and penneal approach, 
1D47 Oct 1240 
Ewing’s, J947 June, 74S 
neurogenic, 1947 June SS7 
of breast, J94fi June, 718 
of kidney, 19-f6 Oct, 1263 
of mesentery 1947 June, 667 
of uterus 1945 Dec. 1278, 1947 
June, 691 

osteogenic, 1947 June, 742 
Saturation tests of renal function, 19/6 
Oct , 1230 


laceuuuus ij'iu i «u o 
tumors, malignant 1946 Aug, 859 
Scanzom maneuver 1945 Dec, 1449 
Scaphoid bone carnal fractures, 1945 
Feb. 93 

comminuted with dislocation 
of semilunar bone, 19/5 
Feb 97 

Scapula winged 1945 Feb 21 
Scarlet fever, surgical. 1945 Oct 1206 
Schuller Christians disease 1947 June 
747 

Schwannoma 1947 June 556 
Sciatic pain, 1947 Dec , 13M 
Scleroderma, esophagoseopy in 1947 


Oct 120i 
Scopolamine for production of amnesia 
m labor, 19/5 Dec 1359 1360 
preoperative use 1945 Oct 1059 
Screen, wire for tissue support 1947 
Dec , 1449 

Sebaceous cysts of scalp 1946 Aug 866 
Sedahon postoperative, 1945 Oct 
1087 

in aged 1946 June 715 
preoperative 1945 Oct 1057 
in aged 1946 June 715 
in thyroid surgery 1945 Oct 1144 
Semen collection and examination 1945 
June 566 

Semilunar bone carpal dislocation 
1943 Feb 95 

cartilages disturbances 1945 Feb 


114 


loose or tom examinvlionlor, 1946 
Feb , 251 

removal surgical techruc 1945 
Feb 118 

Sepsis postanginal 1945 Oct, 1210 
Septicemia streptococcal, J9^ Oct 
1206 

Serratus anterior muscle, paralysis iso- 
lated 1945 Feb 21 


Serum, blood, use In obstetncs am 
gynecology, 1945 Dec., 1470 
hepatitis, diagnosis, 1947 Aug 


paralysis 1946 Aug, 830 
Sherman plate 1945 Feb , 105 


pathologic physiology, newer con 
cepts 1946 Dec. 1319 
premedieation in, 1945 Oct , 1066 
surgical, management, 1945 Aug 


748 


treatment, timing as factor, 1947 
Oct. 1188 

Shoulder, bursitis, 1946 Aug, 836 
dislocation recurrent capsular repau 
pathological finding and op 
erative technic, 1947 Oct 
12S9 

treatment, 1945 Feb , 14 
fibrositis 1946 Aug , 839 
frozen,’ 1946 Aug , 633 
muscle sprains, 2946 Aug 839 
pain in, 1945 June. 704. 1947 Dec 
1347 


vofvulus ot 1947^ Feb , 70 
Silver wire sutures 1947 Dec 1438 


Sinus branchial, 1947 June 491 


1 June 

pilonioal, chronic infected sureic 
treatment, 1946 Dec , 1507 
Oiyioglossal. 1947 June 488 
Skin, gangrene, chrome progressiv 
postoperative 1945 Oct 1208 
Ptafting methods and advances 1 
1947 Dec 1461 
of burns, 1947 Dec 1466 
gryts, direct flaps 1947 Oct 1106 
free. 1945 Aug, 891 
composite from car for repair i 
eosc 1947 Oct, 1108 
dewal 1946 Aug , 899 
full thickness 1946 Aug , 891 
neck for facial tepai 
1947 Oct, 1109 
isogralt 1946 Aug 898 
medium thickness, 1946 Aug 


mbums 1947 Dec 1468 
pinch 1946 Aug 898 
In bums, 1947 Dec . 1468 
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Refngeration anesthesia for amputation. 
1945 Feb , 193, 198, J9^6 Apni. 
509 

cooling machine, J9'/5 Feb, 198 
in bums, JO'IS ApnI. 367 
m trauma of ertremities, 194S- Feb, 


functional educaban in. 1945 AiwiI 
374 . p . 

in head injuries, 1945 Apni, 403 
of amputee for gainful livelihood. 

1945 April, 382 
procedures of, 7945 Apni, 376 
program of, agencies cooperabnz in. 
1945 Apni, 428 

physical medicine in, 1945 Apni. 
427 

services included in. 7945 ApnL 
429 

symposium on, 7045 Apni, 371 
Renal See Kidney 

Respirabon, controlled, methods, 194$ 
Dec, 1440 

Respiratory failure, posloperab'.e, 7945 
Aug , 869 


1301 

Retrodispla cement 
Dee , 1319 




of uterus, 7945 


of carpal injuries, 7945 Feb , 6 
of eertam diseases of lower esopha 
gus,7946 Apni, 306 
of colonic lesions, methods, 7946 
June, 603 

use of double con^t enemas 
la. 7946 June, 591 


Roentgen diagnosis of mtrathoracic 
goiter, 7945 June, 615 
of Jenee jomt injunes, 7946 Apni, 
404 

of mahgnant disease of bronchus 
and esophagus, 1947, June, 
562 

differentiation of benign and mahg 
nant ulcers, 7947 Apni, 273 
localizabon of placenta, 7945 Aug, 
993 

treatment of benign utenne condi 
twns, 7945 Dec, 1306 
of carcinoma of breast, 7946 June, 
730 

of cervix, 7945 Dec , 1269 
effect on regional nerves, 7947 
Oct, 1231 

transvaginal high voltage ther- 
apy, 7947 Dec, 1550 
of thyroid, 7947 June, 566 
of uterus, 7945 Dec , )27P 
of fibroids of uterus, 7945 Dec, 
12S7 

of goiter, myxedema from, 7945 
June. 667 

of hyperthyroidism, action of, 7946 
Dec. 1459 . 

of metastatic eaicinoma in new 
versus surgery, 1946 Feb. 103 
of postoperative venous thrombosis 
7945 Ocb, 1182 

visuabubon of placenta. 7945 Dee, 
1394 

of sacral hiatus during bte preg 
nancy, 7945 Dec, 1391 
Rubber gloves, histoncal data, 7946 
Oct. 1044 

Rubin test for tubal patency, 7945 
Dec. 1541 . 

Rupture of uterus in last trimester ot 
pregnancy report of 105 cases, 7945 
Dec. 1414 

Ruth Bailey endobronchial tube 1947 
Dec. 1396 

Sacrai. hiatus, roentgen visualization, 
during late pregnancy, 7945 Dec , 
1391 

Safavary glands, swelling about, sialo- 
gram in diagnosis, 7947 Oct > 
1156 

turnon of. 1947 June, 501 
Salmonella typhi munum cholangitis. 

streptomycin in, 1947 April 373 
Salpingoplasty, methods 7945 Dee . 
1349 

Salt deficiency, dehydration duo to, 
1946 Dec, 1337 

requirement of surgical pabent, esti 
matron, 1947 Fet 217 
Saphenous veins, stnpping of, with su- 
perficial femoral vem intertupbon to 
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Splenic ancmii splenectomy m, 1945 
Aug 8S6 

Splenomegaly congestive Splenectomy 
for 1947 June 619 
Splints nietetal 1947 Oct. 1342 
Sponge absorbable hemostasis with 
J945 April 347 

Sprans of foot and ankle 1947 Dec 
1503 

ofwnst 1945 Feb 80 
Sprue 1946 June 592 
Stader splint m fractures of os calcis 
1947 Dec 1515 

Staghorn renal calculus 1945 Apnl 
316 321 

Stainless steel cratuoplasly 1947 Dec 
1450 


wire screen or elodi 1947 Dec 
1449 

sutures 1947 Dec 1439 
d rections for use 1947 Dee 
, 1440 

fate of 1947 Dec 1448 
in accident services 1947 
Dec 1450 

sarious uses 1947 Dee 1451 
Staphylococcal infections postoperative 
1945 Oct 1204 

Steinmann pm in ununited fracture of 
femoral neck 1946 Feb 244 
Sterility d agnosis 1945 June 566 
management 1945 June 566 579 
craerations for 1945 Dec 1341 
Suloesttol US menopause 1947 Aug 
625 

Stillb tths causes and the r prevention 
1947 Apnl 453 

Stomach acidity s gmScance in surgical 
therapy of peptic ulcer 1947 Apnl 
255 

carcinoma Sec Corctnoma of stomach 
gastrectomy subtotal technic 
1945 June 679 
total, 1945 Aug 903 
lesions gastroscopy in 1947 Oct 
1203 

preparation for operation 1945 Oct 
1152 

resection for duodenal ulcer J947 
Aug 913 

for peptic ulcer inadequate gas 
Iroiejunal ulcer following 1946 
June 755 

management of duodenal stump 
teclnical details 1046 Feb 2W 
postoperative compLeations 1945 
Aug 9l3 

subtotal for carcinoma 1945 June 
679 

total for carcinoma 1945 Auc 
903 

report of pahenl surviving for 
eight years 1946 Aug 934 


Stomach secretion In duodenal ulcer 
1047 Aug 908 
normal 1947 Aug 905 
surgery of 104$ Aug 891 
anesthesia (or 1947 Apnl 261 
premed cation 1947 Apnl 261 


dironic malignant degeneration 
1947 Apnl 289 
cncompi cated medical versus 
surg cal treatment 1947 April 
295 

duodenal ulcer and are they differ 
enl d senses? 1947 April, 285 
high rat Onal approach to 1947 
Apnl 231 
Stones See CaleuU 

Strength frequency curve in peripheral 
nerve lesions J947 Oct 1060 


anaerobic 1945 Oct 1208 
Streptomycin in odontogenic infections 
of laws 1047 Oct 1321 
in Salmonella typhi munum cholangl 
tis 1947 April 373 
Stricture of esoghag^ ®*opha 


Submucous lipoma intussuscepting of 
rghtcobn 1947 Apnh 361 
Subphren c abscess postoperative 1945 
Aug 670 

Subtalar pint, arthnlis chronic infec 
tious 1945 Feb 158 
lesions due to antenor poliomyeh 
tis 1945 Feb 141 
to d slocations at talocalcaneal 
Joint 1945 Feb 150 
to fracture o( calcaneus 1945 
Feb 144 

of talus 1945 Feb 153 
to ^static changes 1945 Feb 

to tuberculosis 1945 Feb 
management 1945 Feb 136 

spontineo s fas on, with coxa vara 
J945 Feb 160 

SuMrocbantenc osteotomy in unnmted 
Jrartures of femoral neck, 1946 Feb 
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SJcin grafK, free pressure 
1947 Dec., 1471 
spLt thickness, m burns, 1947 
Dee , 1468 

stamp, la bums. 1947 Dec , 1468 
thick split, 1946 Aug , 895 
thin spLt. 1946 Aug, 836 
methods and their indications. 
1946 Aug, 857 

pedicJe, 1948 Aug, 

from abdomen, 1946 Auv , 604 
from aim, 1946 Aug, 904 
for reconstructions about face, 
1946 Feb . 20 
from back, 1946 Aug, SOS 
from leg, 1946 Aug , 904 
from neck, 1946 Aug, 902 
from scalp and forehead, 1946 
Aug . 900 

from shoulder or chest. 1946 
Aug , 902 

preparation, preoperative, with refer- 
ence to siiiiace bacteria eonfami 
nants and resident flora, 1948 Oct 
1051 

Skull defects, repair, with special refer 
ene« to use of tantahim. 1^6 
Feb , 85 

tantalum for, 1945 April. 410 
fractures, compound lOitial treatment. 
1945 Apnl 404 
operative treatment, 1945 April. 
406 

tumors orbital tumors assocuted with. 
1946 Aug, 874 

wounds, open bee treatmeot, 1945 
April. 410 

Sludge fcnnation in shock, 1948 Dec, 
1424 

Smiths fracture, 1945 Feb 


betale in bums, 1946 Dee, 1493 


Sovaks "orcuaicisioa’’ operabon lor 
occlusionof oviduct. 1945 Dec., 1347, 
1548 , . . 

Speech training after head injuries 

1945 April 416 

Sphincter ani, bceration complete, re- 

pair of. 1945 Junft 517 
Sp^ anesthesia, 194a June. 531. Oct. 

diJSbwry changes during. 1946 , 
Dec., 13^7 


SphiaJ aneSlhesJa, conbnuous, for cesa 
rean section, 1945 Dec., 1383 
m bbor. 1945 Dec. 1373 
ureteral catheter technic, 1945 
Aug, 834 1947 Dec, 1566 
differential, 1947 Dec. 1567 
effect on utenne contracbons, 1943 
Dec. 1433 

for gynecologic surgeiy, 1945 June 
531 

for operabons on penneum. 1945 
Aug, 861 

nupercaine technic, 1945 June 533 
pontocaine-dertrose technic, 1945 
June. 532 

premedication, 1945 Oct, 1061 
pressor drugs in, 1947 Dec., 1567 
recent advances, 1947 Dec , 1568 
therapeutic uses. 1947 Dec, 1588 
block, test for, 1946 Feb. 84 
cord, lesions ruptured lumbar inter 
vertebral disk and. differenba 
boo 194S April, 272 
vesical dysfunchon in, bans 
urethral reseebon for, 1947 
Aug .950 

oeuroAbroma, removal hemilami 
nectomy for. 1946 Feb 74 
tumors, entramedulbry, 1947 June 
536 

puncture, 1946 Feb , 78 
diagnosbe mdicebons, 1946 Feb, 
82 

headache foJJoivuig, 1946 Feb, 87 
technic and equipment, 1946 Feb, 
78 

techmeal difficulties, 1946 Feb , 
60 

therapeutic indicabons, 1946 Feb, 

85 

Spine, cemcal injury or disease pain in 
upper extremity due to, 1946 Aug , 
834 

Injunes physical reconstructioa in 
1945 April 425 

Spuiothalacuc Cractotom/ for reurf 
of pain, bulbar 1947 Oct 
1257 

mesencepbahev 1947 Oct , 
1257 

Spbnchnjcectomy, lumbodorsal ap- 
proach, 1948 Oct 1116 
banjthoracic, techiuc 1943 Oct 
1115 

Spleen, diseases indicabons for splenec- 
tomy in 1947 June 616 
surgery of 1945 Aug 880 
’**nectOTny and splenorenal anastomo- 
sis with preservation of kidney In 
^«al hypertension, 194’’ Oct, 

Indications for. 1945 Aug, 880, 1947 
June, 616 
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Tendons of hand, severed, reparative 
surgery, 1947* Dec , 1474 
of wnst, lesions, i945' Feb , 88 
Tension m labor, control of, 1945 Dec , 
1374 

Teratoma of mediastinum. 1946 April, 
289, 1947 June. 590 
of spinal cord, protruded disk and, dif 
ferentiabon, 1946 April, 276 
Testis, methods of fixing m scrotum, 
1947 Dec . 1545 
undescended, 1947 Dec , 1541 
hormonal treatment, 1947 Dec, 
1542 

maLgnant disease in, 1947 Tune, 
709 

operative beatment, 1947‘ Dec, 
1544 

Testosterone in endometriosis, 1945 
Dec , 1288 

in funcbonal utenne bleeding, 1945 
June, 503 

in menopause, 1945 June, 584 
Tetanus, 1945 Oct , 1320 
Tetany, parathyroid, 1945 Oct, 1151 
Tetraethylammonium bromide block, 
1947 Dec, 1569 

Theca*cell tumor of ovary, 1947 Aug , 
839 

Thiamme for "poor nsk" pibent. 1945 
April, 352 

in tt^emisal neuralgut, 1946 June. 

Thigh amputabons, sites of elecboo, 
1946 April 498 

Thiouracil in pteoperabve preparabon 
In hyperthyroidism 1945 
luce 645. Oct 1145, 1946 
Dec, 1459.1947 Dec. 1304 
anesthetic consKierations. 1945 
June, 628 


Thoraco-epigastric flaps, 1946 Aug , 
_^903 , , , , , 


muscle splilUng, Jerome Heads tedi- 
nic, 1947 Dec . 1390 
Thoracotomy, complicabons observed 
during operauons on s>’mpathebc 
and vagus nerves, J948 Oeb, 1108, 

ni8 

exploratory in carcinoma of brondius 
and esophagus, 1947 June, 586 
Thorek's mastoplasty, 1946 Oct, 1103 


Thromboangutis obliterans, sympathec- 
tomy for, 1947 Feb , 145 


deep, secondary changes, treatment, 
1947. Oct, 1171 
fn pelvic surgery, 1945 June 601 
pmebothrombosis and, J945 Oct , 
1174 

postoperative, J946 June, 707 , 1947 
Oct, 1037 

Thrombosis, venous, of lower extremity, 
sequelae, treatment, 1947 Oct , 
1171 

pelvic, J94S Oct, 1174 
postoperative, 1945 Oct, 1167, 
1946 Dec . 1389 
anbcoagulation therapy, 194S 
Oct. 1179, 1948 Dec, 1396 
early ambulabon m prevention, 
1946 Dec. 1395 
paravertebral block to, Z945 
Oct. 1154 

roentgen therapy, 1945 Oct. 
1182 

venous bgation in, J945 Oct, 
1183,1946 Dee , 1399. 1947 
Oct . 1040, 1M7 

! therapy and prophylaxis, 1947 

I Oct . 1057 
Thymoma, 2947 June, 573 
malignant, 1947 June, 573 
Thymus, hypertrophy and tumor, diag. 
nosis. 1946 Apn], 287 
In Infancy, 1947 June, 574 
tumors of, 1947 June, 569 
Thyrogjossal cysts and sinuses, 1947 
June. 488 

Tbyimd IMS Oct , \150, 1946 
Dec , 1458 

gland, camnoma, 1947 Tune 561 
Dec , 1371 

total tiiyroidectomy la. 1945 
Feb, 100, 110 

surgery of, anesthesia for, 1945* 
June, 637, 1947 June, 519 
complications, 1945 June 630 
Oct., 1149 ’ 

modern trends, 1947 Dec, 1364 
pre- and postoperabve care 1945 
Qcb, 1142 

s>inposmm on, 1945 June, 609 
technical aspects, 1946 Aus 
906 ® ’ 
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n gonorrleal cemcitu. 1S4S Dec, 
1300 


intrapentonealtise, 1947 Feb,l(X) 
Super-Ice, 1945* Feb , 202 
Supportive measures in course of anes 
thesia, 1945 Aug , 743 
Supracondvlar fractures in children. 
1945 Feb, 61 

Suprahyoid peek dissection, 1946 Feb. 

lor 

Supraomohyoid neck dissccbon, 1946 
Feb . 107 

Suprarenal See Adrenal 
Supraspinatus tendon, rupture of, 1916 
Aug . 639 

Surgery, cludcal advances lo, symposium 
on. 1947 Feb, I 

general common problems, sympo- 
sium on 19i5 ApnJ, 237 
modem trends m symposium on. 
1947 Dec. 1343 

Surgical diagnosis, symposium on, 1946 
Apnl 271 

pabents protein deficiency tn, 1946 
Dec, 1305 

water and salt requirement, esbina 
bon, 1947 Feb, 217 
phvSioIogy. symposium on, 1946 
Dec , 1305 

/ technic, symposium on, 1946 Feb, 

putures, cotton, in vamnal plasbc opera 
I bons about bladder and urechm 
1946 Oct, 1221 
in facial surgery 1946 Feb , 7 
metallic, 1947 Dec. 1435 
comparison of, 1947 Dec, 1436 
effect of radiahon on 1947 Dec, 
1440 

histoncal account. 1947 Dec, 1435 
multifilamenf wire, 1947 Dec , 1447 
silver wire, 1947 Dec . 1438 
&s steel wire. 1947 Dec, ^9 
directions for use, 1947 Dec , 
1440 

fate of. 1947* Dec- 1448 
in accident services, J947 
!«■ 


Syme amputahon, indicabons, 1945 
Apnl, 422 

pToslhetc considerabcns, I94S 
Apnl, 386 

in penpheral vascular disease, 1947 
Feb . 139 

Sympathectomy m hypertension, 1947 
Feb , 147 

tWacoIumbar, 1947. Oct, 1178 
paravertebral approach, 1947 
Oct . 1180 

transpleural, 1947: Oct, 1163 
lumbar, effects, 1946 Feb, 67 
for congenital megacolon, 194S 
June, 645, Oct. 1183 
lodieabons, 1946 Feb . 59 
techiucv 1946 Feb, 58 
total thoracic and partial to total lum 
bar, and celiac ganghoneetomy m 
treatment of hypertension, 1946 
Oct. 1109 

transthoractc, technic, 1946 Oct, 

Sympatl^c dysbophy, reflet, 1946 
June, 780 

Sympatbetic nerves procaine block, m 
study of intractable pain and citrala 
tory disorders, 1947 Oct 12W 
nerve blocks, uses of, 1947 Dec. 
1569 

nervous system, role m vasomotor *o 
hvity, 1946 Dec . 1365 
Syntjopan in megacclon, 19*6 Oct, 

Syphilis of bone. 1947 June, 747 
transmissioo by blood transfusion. 
1945 Oct. 1056. , . , , 

Syringomyelia, protruded disk and, tW 
fereotubon, 1945 Apn4 S7a 

T AKr» C plate 1945 Feb , 105, 106 
Talocalcaneal joint, disloctbpas, $u‘>' 
talar lesions due to, 1945 Feb. 
156 

Talus See Astrogafus , 

Tampmtade to coatroJ bleeding 1943 
Apnl. 340 

Tanning agents in bums, 1946 Dec . 

Tantalum cranioplasty 1946 Feb, 3^ 
48 Aug, 644. 1947 
in postwar penod, 1946 Aug, 

foil in neurosurgery, 1947 19k, HS v 
for repair of skull defects, 1943 Apiu. 
410 

wire sutures, J947 Dee , 1438 
Technic, surgical, aseptic, histoncal as 
peel, 1946 Oct. 1035 
symposium on, 1946 Oct, 1035 
symposium an, 1946 Feb , 1 , 

Temperature vanations, effect on wound 
healing, 1946 Dec, 1411 
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Tubal patency Rubin test for 1945 
Dec 1341 

Tuberculos s d aphyseal 1947 June 
748 

Intestinal 2946 June 585 
surg cal treatment 1946 June 606 
of cervix 1945 Dec 1304 
of colon 1946 Feb 184 
of subtalar ]0 nt 1945 Feb 157 
of urinary tract pre and postopera 
bve care 1945 Oct 1127 
ofwrlst]ont 1945 Feb 81 
pelvc irradut on therapy 1945 Dec 
1311 

pulmonary 1947 Dec 1385 
bed rest n 1945 Aptd 440 
b lateral pneumothorax m, analys s 
of 52 cases 194o Apnl 455 
bronchoscopy in 1947 Oct 1193 
collapse therapy 1947 Dec 1^6 
dranage operations 1947 Dec 
1392 

pregnancy compl eat ng manage 
ment 1947 Aprl 401 
resection of lung for 1947 Dee 
1394 

surgical treatment 1945 April 251 
methyl methacrylate ptombage 
In 1946 Oct 1060 
treatment bronchoscopy In plan 
nng 1946 Apnl 29'’ 
Tuberculous aden t a cervical 1947 
June 496 

empyema surgery for 1945 Apnl 
268 

nfeet on of wounds 1945 Oct 12*’3 
Tubes intratracheal 1945 Aug 802 
nflatable cuS for 1945 Aug 
805 

TufEers operat on for sterlLty 1945 
Dec 1340 1347 

Turnon Brenner 1947 Aug 847 
geiutour nary pathology of 1946 
Oct l^S? 

of adrenal gland sympathetic 1947 
June 605 

0 ! bladder 1946 Oct 1209 
pathology 2948 Oct 1®65 
ofWe 1947 J ne 742 
d a^os s 1946 Apnl 410 
mil gnant p eopera 0 manage 
ment 1947 June 729 
of brachial plexus pain n upper ex 
trem ly due to 1948 Aug 
of bra n o b tal tumors assoc ated 
w Ih 1948 Aug 874 
of beast d agnosis 1946 April 319 
of bronchus and esonl agus mal guant 
diagnos s 1947 June 58 
broncT o copy in 1947 Oct 1194 
of caret d body 1947 June 494 
of cauda equina 1947 June 848 
colon maLgnant, 1946 Feb 186 


Tumors of duodenum malignant 1946 
Feb 163 

of esophagus esophagoscopy in 1947 
Oct 1200 

roentgen d agnosis 1946 Apr 1 
316 

^nury 1947 June 587 


of lung d agnosis and treatment 
1947 June 592 

f med astinum benign 1947 June 
596 

neu ogen c 1946 Feb 134 
of mesentery 1947 June 660 
of nasopharynx malignant 1947 
June 577 

of neck 1947 June 486 
mult pie 1947 June 496 
of orb I lymphocytic ma! gnant 
1946 Aug 871 

of ovary furct on ne 1947 Aug 837 
of piratbyto d 1947 June 477 
of parobd stand 2946 Apnl, 430 
of pens 1947 June 714 
of peripheral nerves 1947 June 554 
of p tu Ury stand 1947 June 530 
of scalp maLgnant 1946 Aug 859 
of small ntesDne 1947 June 644 
of sp »ai cord extra medullary 2947 
June 536 

ruptu,red lumbar Intervertebral 
dskand d fferentiat on 1946 
ApnC274 no 

of stonach gastroscopy in 1947 
Oct 1»07 

of submax llary and parot d gland 
area 1947 June 501 
of thymus 1947 June 569 
of ureter pathology 2946 Oct 1265 
symposumon 2947 June 477 


Ulcer decub tal 1945 Oct 1225 
duodenal See Duodenum ulcer and 
Pept c t leer 

esophageal esophagoscopy in 1947 
Oct 1*01 

gaslr c See Sfortiocl ulcer and Pep 
lie ulcer 

gasirocunxl 1945 Aug 900 1946 
June 751 

iolta vms for 

duodenal ulcer suprad aphrag 
ma^ c Vagotomy in 1947 Apnl 

pept c See Peptic ulcer 

tuanagement 1947 Dec. 

Ulceiations chronic, vasospasm of sym 
patheefomy for 1947 Feb 145 
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Thyroidectomy cond tions associated 
with Increased bleeding in 1945 
June 623 

control of bleed ng In 1945 June 619 
indications 1948 Feb 92 
preoperabve preparahon, thxniiacil 
in I94o June 645 
subtotal, 1948 Feb 93 

for primary hyperthyro dism ten to 
tiventy year results iS^ June 
6ol 


TbyrotOTicosis postoperative care 1945 
Oct U48 

preoperative preparaboo 2945 Oct 
114” 

duourae 1 n 2945 June 64o 
Oct ll4o 2947 Dec 1364 
aneitheticeons deraboos 194o 
June 635 

Thynnn, 2946 Dec 145o 
Tibu fractures beaded wires in 2945 
Feb 179 

plateau open reduction beaded 
wires in 1945 Feb 187 
plating m 194S Feb 99 
posterior malleolar beaded wires in 
1945 Feb 189 

bansfixian screws and plate in 
2940 Feb 102 

Tb oEbular dislocat ons beaded wues 
ID 2945 Feb 184 


T<Sqoet ™ ” 

TS’StoicI®!"!’"'””'®®'’' 

o( 

TrjcSSomy WJJ 525 5 6 


Tractotomy spinothalam c, for relief of 
pain bulbar 1947 Oct 1237 
mesencephaLc 2947 Oct, 1257 
trigem naL bulbar for rehef of pam, 
2947 Oct 12o8 

Transabdommal repair of esophageal 
hiatus hernia, 2947 Feb 109 
Transfus ons 1945 Aug 757 
apparatus for 2945 Aug 760 
circulatory overload 294o Oct ICW 
complications 2945 Oct 1043 
disease transsiiss on by 1945 Oct 
10>4 

donor and recip ent sets cleaning and 
sterilizing 2945 Oct 1053 
In bums 2946 Dec 1493 
in ma/or surgery factors of safety 
2946 June 68’ 

in obstetrics and gynecology 294a 
Dec 1466 t- l 

In protein deficiency 194S Feb 
19’ 

Incompatible prevention, 1945 Oct 
1(M5 

multiple syringe method, 2945 Aug 

reactions to 2945 Oct 1W3 2946 
June 682 . 

allergic. 2945 Oct ICW 2946 
June 687 

circulatory 2946 June ooT 
embele 2945 Oet Ktoo 
febnle 1948 June 687 
hemolytic 2945 Oct 1W3 2946 
June 68” 

pyrogeiuc 2945 Oct 1051 
^ factor n 2945 Oct HM7 Dee 
1468 1946 June 686 
use of stored blood 2946 June 689 
Transthoracic thoracolumbar sympa^c- 
tomy for hypertens on, 2947 w- 
, . 

Tiaosurethral prostaUc resection tor ny 
pertrophy 2947 Dec , 1530 
resection in treatment of v« cal 0>s 
function secondary to Ies_or^ or 
sp nal cord 2947 Aug 950 
Trauma See fnpines . , ^ 

Trendelenburg test in postlhrombotic 
pat ent 2947 Oct 1172 
Tiibromethanol m amylene hydrate see 

Tnchlorethylene nhalation m tngemmal 
neuralgia 1946 June 775 
Tncbomonas vaginalis vagm tis JS-to 
June 613 1947 Aug 8o2 . 

Tnceminal neuralgia, rel ef in aged ana 
feeble 1947 Feb 129 
treatment rnle of m nor proceda es 
n 1948 June 774 , , 

tractotomy bulbar for relief of pam 
2947 Oet 12o8 _ 

Trousseaus sign, 2947 Oct 1037 
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Uterus, fibroids, hysterectomy for, total, 
objections to, J9-t5 June, 
481 

technic, 1947 Aug , 790 
irradiation therapy, 1945 Dec, 
1308 

prolapsed, 1947 Aug, 817 
leiomyoma, 1945' Dec, 1281 
prolapse, hysterectomy for, vaginal, 
1947 Aug, 800 

Le Fort procMure, 19J7 Aug, 800 
Manchester operation, 1945 June, 
501, 1947 Aug , 801 
Watkins-iVcrtheim interposition op- 
eration, 1845 June, 505, 1947 
Aug , 800 

rctrodisplaeement, 1945 Dec , 1319 
rupture, in last trimester of pregnancy, 
report of 105 cases, 4945 Dec, 
1414 

sarcoma, J94S Dec, 1278, Jfl47 
June, 691 


VACtyiA, double, suxeical treatment. 
1947 Aug. 808 

sarcoma botryoides, complete excision 
In infant by combine abdominal 
and penneal approach, 1947 Oct , 
1240 

Vaginal emergencies, treatment, 1947 
. Aug, 817 

hemu, posterior, 1947 Oct, 1226 
hysterectomy, selection of patients 
1947 Aug, 790 
technic, 194/ Aug , 802 
plastic operations about bladder and 
urethra, cotton sutures in, 1946 
Oct , 1221 

smear in diagnosis of utenne car 
cinoma, 1945 June, 536, 550, Dec 
12W, 1947 Oct, 1215 
Vaginitis, gonorrheal, 1947 Aug, 855 
Trichomonas vaginalis, 1945 June 
545 

nionilial or fungous 1947 Aug 853 
semle or atrophic 1947 Aug, 654 
Trichomonas \aginabs, 1947 Aug 
852 

Vagotomy for duodenal ulcer, 1947 
Aug . 915 

for peptic ulcer 1947 Oct, 1071, 
lCr79, Dec , 406 

a lications, 1947 Dee, J4JJ 
e and unfavorable results, 
1947 Aug . 885, Dec , 1412 
insulin test alter, 1947 Aug, 900. 
Dec . 1400 

supradiaphragmatic, tn gastrojepinal 
ulceration following subtotal gas- 
trectomy for duodenal ulcer, J947 
April, 249 

transthoracic 1946 Oct, 1116 


conwlic 

favorable 


Vances, esophageal, esophagoscopy ui, 
1947' Ocl, 1201 

hemorrhage from, 1947 Oct , 1162 
roentgen diagnosis, 1946 April, 318 
Varicose ulcen, management, 1947; 
Dec, 1555 

veins, simple, 1945' Apnl, 334 


sympa^ctojny in, 1947 Feb , 


Vasospasm in anterior poliomyelitis, 
sympathectomy for, 1947 Feb ,144 
m chronic ulcerations or localized 
gangrene, sympathectomy for, 1947 
Feb , 145 


Aug , 809 

Iigabon in pulmonary embolism, 1946 
Dee , 1399, 1047 Oct , 1040, 1047, 
IW8 

pressures m superficial femoral vein 
method, 1947 Oct , 1173, 1174 
thrombosis See Thrombostt 
Ventral hernia, repair of, 1945 Aug , 


834 

Verte* presentation m cesarean section 
management 19 i5 Dec , 1450 
Vesicovaginal fistula, repau of, cotton 
sutures in. 1946 Oct 1224 
wire sutures in 1947 Dec. 1455 


\itwm B complex in functional uterine 
bleeding, 1045 June. 563 
\ilamm C d^ciency. wound healing 
and 1946 Dec, 1409 

''S? “'*• 
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Ujeerabve coUds SeeCohtij.vleenttte 

Ulna^e^iphyswl separation, 19^ 

fractures, eoronoid process. 1945. 
Feb. 79 

stylojd process, 1945 Feb. 90 
witii djslocahon of ndiai bead, 
plating m, 19^5 Feb , 99 
with fracture of radius, 19d5 Feb. 
50 

-.52 

UiDavioIet irradiation in physical ilis 
abiJities, 1945 Apn\ 434 
of air, 1946' Oel, i(H9. 1073 
results In chest surgery, 1916 
Oct, I07o 

Undesccnded testicle, treatinent, 1947 
Dee , 1541 

Uremia following surgery of nght colon. 

^ 1946^ juoe, 628 


catheter, techiuc for continuous spinal 
anesthesia 1945 Aue , 634 
use In continuous caudal anesthesia 
1945 Aug . 649 
spLnts, 1947 Oct , 1312 
Uretero-lntestinal anastomosis bJaleral 
and complete cystectomy, 1946 Oct 
1215 


Uretliroccle, repair of^ cotton sutures in 
1946 Ort,ia2A , - „ , 

UrethroBstuU. Penneal, foUowng large 
bowel StBg«y. 1946 

CTrinarycafcrrlr bedrest pa 

hent 194S Apnl, 444 
dOTHiJn lo lout cysloMony. 

ou-so™.!. 

fi^^nn'folb^g abdomiaal opm 

"'S, 19* oS,n=» 


Unnary trait, lesions, unneceasary ab- 
dominaj operations for. 194S 
Oct. 1247 

mabgnant tumors, pre- and post 
operatbe care, fS45 Oct, 1127 
tuberculosis, pre- and postoperative 
cate. 1945 Oct, 1127 
tumors, pathology, J946 Oct . 
1257 

Unnation, difficulties with, due lo bed 
rest. 1945 Aonl. 438 
Urolithiasis m^cameotosa, 1945 April 
323 

Utologic complications following large 
bowel surgery and their manage- 
ment, 1946 June, 695 
Surgery, comphcapons, f94o Oct, 
1128 

pre and postoperative care 10,1945 
,, Oct 1115 
Uroiropio See Jfcthcnomi/ie 
Utenne bleedmg, functional treatment, 
,, 1945 June. 562 
Uterosalpuigography, 2913 Deo, 1340 
Uterosuspension operation, BaldyWeb- 
net. 1945 Dec 1321, 1322 
Utero^bography, 1945 Jufl*. 672 
Uleros, benign conditions, itradiabon 
therapy, indications and contraindi 
cations 2945 Dec, 1300 
bleeding from dysfunehoflal inadia 
bon therapy, 2945 1^ i 1311 
functional irradiation therapy, 2945 
Dec , 2507 

Carcinoma, 1945 Dee 1274, 1947 
June 698, Aug. 763 
diagnosis, biopsy ofceniain, 2915 
Jun^^ 

vaginal smear m. 1945 June 
536 550, 1947 Oct . 1315 
hysterectomy for total 1947 Aug, 
792 

radium treatment. 2945 June, 539, 
1947 Aug, 775 , 

roentgen treatmeut, 2945 June, 
538 539 

total abdominal hysterectomy for, 
1946 Aug. 1022 , 

Wertheim hysterectomy lor, 3»4< 
Aug , 770 

rOrviJt See Cerrhr uteri 
contractions during pregnancy and 
labor tocograpnie observapens. 

, 2945 Dec, 1425 , 

double, surgical treatment, 2627 Aug , 

805 

fibroids 1945 Dec , 1281 

capsular Vein, rupture, 2947 Aug, 
616 

degeneration or necrosis, 1947 
Aug, Big 

hysterectomy for subtotal 1945 
June 473, 1947 Aug. 790 
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Vitamin therapy for "poor nsk* patient. 

J9-/5 April 352 . 

Vitamins dosages for specific deficien 
aes 19^5 Oct 1132 
Vocal cord paralysis in thyroid sureery 
19-/7 June 52S 


vuii X ecMii g uuseiis unease neuro* 
fibromatous changes J947 June 556 

^VAL^^^o lessons after debridement 
knee joint for arthntis 1940 Feb 263 

Wangensteen test for determining posi 
tion of blind rectal pouch 1947 Feb 
82 83 

Warts venereal of penis 1947 June 
714 

Water intoncabon 1946 Dec 1341 
requirement of surgical patient, esu 
mat on 1947 Feb 217 

Waters operation in modem obstetrics 
1915 Dec 1433 

W atkins Wert! e m interposition open 
tion for prolapse of uterus 
1947 Aug 800 
present status 1945 June 505 

Web esophageal, esophagoscopy lo 
1947 Oct 1202 

Weight loss {iftet opetabon 1945 Oct 
1W6 ^ ^ ^ 


Wirsung’s duct, anastomosis b pallia 
tive operahons for cancer of head of 
pancreas 1947 June 636 
Wounds disrupbon in gastromtestioal 
surgery, 1945 Oct 1154 
heal ng of 194S Dec 1404 
anhsept cs {n 1946 Dec 1412 
deterrents 1946 Dec 1411 
protein deficiency and 1946 Dec 
1311 

stimulants 1946 Dec 1411 
infecbous 1945 Oct 1203 
as operative risk 1945 Oct 1022 
in gastrointestinal surgery 1945 
Oct 1153 

of abdomen penetrating 1946 Oct 
1152 . , 

of rectum perforating 1946 Apnl, 
397 

surg cal unesplained infections in 
control of 1946 Oct 1071 
war See War ttounds 
Wnsl. arthritis suppurative 1945 Feb 
85 

traumatic, 2945 Feb 98 
fleuoa deformities 1945 Feb 84 
fractures fltiiut, 1945 Feb 87 62 
ganglion 1945 Feb 62 
injuries 1945 Feb 1 
inions 1945 Feb 81 _ . 

Madciungs defonmty 1945 Feb 83 
sptans 2945 Feb 86 
tubemlosis 1945 Feb 84 

Xavtiionutosis 1947 June 747 
X rajfs See Hoenfgen 


ZiMJtZRMAJf fracture apparatus in 
tures of os calcis 1947 Dec 1515 
Z-plastiC operation 1946 Feb 17 lo 
Zygomabc bone fractures 1946 reo. 




